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The C-E Unit shown above is one of two duplicates now in 
process of fabrication for the Potomac River Station, Alexandria, 
Virginia, of the Potomac Electric Power Company. 


Each of these units is designed to serve a 100,000 kw turbine- 
generator operating at a throttle pressure of 1800 psi with a 
primary steam temperature of 1050 F, reheated to 1000 F. 


These units are of the controlled-circulation, radiant type with 
a reheater section located between the primary and secondary 
superheater surfaces. An economizer section follows the rear super- 
heater section and a tubular type air heater follows the economizer 
surface. 


Pulverized coal firing is employed, using bowl mills and tilting, 
tangential burners. 8.470 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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Swartwout Separators 

remove over 99% of a 

entrained matter—virtually 
without pressure drop 














IN SWARTWOUT helico-centrifugal separators, the 

whirl does the trick . . . assures positive removal of 
unwanted elements virtually without pressure loss. Exclu- 
sive helix, located at separator inlet, imparts high-speed 
whirling motion to steam that efficiently removes 
entrained liquids, solids, oil or grease from live or exhaust 
steam, from air or chemical vapors under pressure or 
vacuum. And Swartwout separators have no plates, baffles, 
screens or grids to cause pressure drop, flow reversal, 
changes in velocity head, vibration or noise. Vertical 
separators for up-flow or down-flow; in 50 to 600 Ib. 
standards. See Bulletin S-14-C. 





HORIZONTAL SEPARATORS, 

built on helico-centrifugal 
principle, handle any sort 
of separation with a maxi- 
mum pressure loss of only 
a few inches of water under 
high pressures or under 
vacuum. Cast iron for 50 to 
250 Ib. standards; cast steel 
for 150 to 600 Ib. standards. 
See Bulletin S-14-C. 
























EXHAUST HEADS, using 

same helico-centrifugal 
principle as Swartwout sepa- 
rators, remove moisture and 
oil from exhaust steam .. . 
prevent rotting of plant roofs 
and walls in warm weather 
and ice formation in winter. 
For exhaust pipes from 1 to 
30 inches in diameter. See 
Bulletin S-16-C. 


















SWARTWOUT AIRFUGE air 

separators remove impuri- 
ties by centrifugal force. 
Simple, float-operated trap 
releases accumulated liquids 
automatically while maintain- 
ing level sufficient to effect 
seal. No maintenance required 
except occasional blowdown. 
See Airfuge Bulletin S-13. 
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For Your ‘‘Must’’ Reading List 


Declassified versions of reports by four industrial 
teams which appraised the prospects of joint production 
of electric energy and fissionable material from reactors 
have just been published by the Atomic Energy Com- 
mission. Representing between one-third and one- 
fourth of the bulk of the classified information in the 
original studies, these eagerly awaited reports merit 
serious examination by all interested in power generation. 

For their persistent efforts in seeking and finding ways 
of making this information available to the entire 
engineering profession, two members of the AEC Ad- 
visory Committee on Industrial Information are de- 
serving of credit and appreciation. They are Andrew W. 
Kramer, editor of Power Engineering, and Stanley A. 
Tucker, publications manager of ASME, who prepared 
the declassified condensed versions of the reports. 

Although comparatively few specific reactor design 
details are included, the reports have considerable value 
because they point to some of the pressing problems that 
the electric power industry will have to face before 
nuclear energy becomes commercially feasible. Readers 
who are interested in these reports by Commonwealth 
Edison—Public Service, Dow Chemical— Detroit Edison, 
Monsanto Chemical—Union Electric and Pacific Gas & 
Electric—Bechtel are urged to send 25 cents to the 
Superintendent of Documents, U. S. Government Print- 
ing Office, Washington 25, D. C., for the S8-page ‘‘Re- 
ports to the U.S. Atomic Energy Commission on Nuclear 
Power Reactor Technology.” 


External Tube Corrosion 


_ The source of one of the biggest losses in practically 
ll fields is corrosion. Various estimates have been made 
is to the magnitude of such loss, but its extent defies all 
ittempts at evaluation. It is not alone the material 
iunage that counts, but also the labor involved in re- 
placements and often the outage factor which may out- 
eigh the material cost. 
Although extensive research has gone far to alleviate 
ie extent of such damage in certain fields, the problem 
mains a major one. 
In the power plant field both internal and external 
rrosion must be guarded against. Proper and close 
tention to the feedwater has done much to control the 
rmer, but the latter is likely to occur with some fuels 
henever flue gas at relatively low temperatures comes 
contact with economizer or air preheater surface. In 
ct, this is a very pressing problem both here and abroad, 
dging by current discussions before engineering groups. 
Many studies are being made, both laboratory and 
Id, as to the efficacy of various protective coatings. 
ere, aside from the properties of the coating, much 
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depends upon the preparation of the basic metal before 
its application. Also, the cost of applying the coating 
must be weighed against its probable protective life. 

Of course, sulfur in the fuel is the villain. It is present 
in residual fuel oils and to various degrees in most coals. 
It burns to SO, which, in turn, is oxidized to SO;. Just 
how this takes place has been the subject of various 
opinions which are discussed by Professor Widell else- 
where in this issue. 


Wanted: A Centripetal Professional 
Force 


As these words are being written the American Medical 
Association is holding its 102nd Annual Meeting in New 
York City. More than sixteen thousand physicians 
are in attendance to hear some four hundred technical 
papers scheduled for presentation. 

Why mention this in a publication whose readership 
is predominantly made up of engineers? If one considers 
the current state of organization, overorganization and 
disorganization of the engineering profession the answer 
will be apparent. 

Last September the American Society of Civil Engi- 
neers celebrated its Centennial with a mammoth inter- 
society meeting in Chicago. Looking back to a realistic 
appraisal of that meeting reveals an almost incredible 
fragmentation of the engineering profession. Indeed, it 
would be difficult to find a better example of the growth 
of professional provincialism and narrow specialization. 

How can one explain the contrastingly different roles 
that the AMA and the ASCE have come to assume in 
their respective professions? Actually, both societies 
had their origins at about the same time in the mid- 
nineteenth century and benefited by reasonably com- 
parable advances in their basic underlying scientific 
disciplines. Yet despite the rapid growth of medical 
specialties and the divergent forces that such interests 
must have imposed upon the structure of the AMA, that 
society has continued to exert leadership for the entire 
medical profession. On the other hand the ASCE which 
originally represented civi/, as contrasted with military 
engineering, continued to represent one specialized field 
while innumerable other specialized societies sprang 
up over the years. This is not meant as a criticism of 
the ASCE but rather the trend in engineering field. 

Today the engineering profession might be compared — 
to a rotating machine that is badly out of balance. The 
centrifugal forces of narrow specialization and the inertia 
of vested society interests have gotten out of hand. En- 
gineers know what to do to bring the machine into bal- 
ance. Somehow they must find and muster the strong 
and effective leadership that can create the centripetal 
forces out of which an effective unity organization can 
grow. 
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Topographical Influences on 
Dispersal of Stack Gases 


By GORDON H. STROM* and JAMES HALITSKY?+ 


HE path followed by stack gases leaving a smoke- 

stack is determined by two sets of conditions. One 

defines the dynamic and thermal properties of the 
gas, the other defines the dynamic and thermal proper- 
ties of the air stream which flows past the top of the 
stack. 

In normal operations gases leave the smokestack with 
an upward velocity and with a temperature well above 
that of the surrounding air. Both these properties cause 
the gas to rise; an increase in either one accelerates the 
upward motion. The gas exit velocity and temperature 
are determined principally by the design and operating 
conditions of the plant. 

Air motions, however, are generated by uncontrollable 
meteorological factors and are strongly influenced by the 
topography of the earth’s surface. The general air 
motion, or wind, is substantially parallel to the ground, 
but may be diverted laterally or vertically by obstruc- 
tions, returning to its original path some distance down- 
wind of the disturbance. The amount of deflection will 
vary with the size and shape of the object, which may be 
small, as a one-story dwelling or grove of trees, or large, 
as a powerplant or cliff. The wind has a leveling effect on 
the gas stream, which leaves the stack at a flatter angle 
as the wind speed increases. When obstructions are 
present the air motions may cause the gas to move down- 
ward toward the ground. 

The path followed by the gas, called the plume, de- 
pends on the relative magnitudes of these two effects. 
A high gas ejection speed at high temperature, coupled 
with a low wind speed, will produce a plume which rises 
rapidly and then levels off gradually at high altitude. 
This condition is not likely to contaminate the ground. 


* Professor of Aeronautical Engineering, College of Engineering, New York 
University 
Tt Research Associate. Research Division. Collece of Engineering, New York 


University 


A serious condition may arise in a strong wind wher 
the dynamics of the air predominate in shaping th 
plume. Immediately after leaving the stack, the ver 
tically rising gas stream is struck transversely by th« 
horizontally moving air. Layers of gas are torn from 
the sides of the jet, and the shrinking core is forced to 
deflect downwind as it rises. The air which would have 
flowed smoothly over the top of the stack now divides 
around the jet and comes together behind it in an ex 
tremely turbulent manner. At low exit velocities wher: 
initial plume rise is small, turbulence caused by air mo 
tions around the top portion of the stack is an added 
factor. This turbulence grows rapidly until it envelops 
the gas stream, resulting in an infusion of a large amount 
of air into the gas. The smoke becomes more like 
tracer in the general air motion. The gas concentration, 
however, is still high enough to create a pollution problem 
if the air motion is such as to carry the gas to the ground 


Types of Air Motions 


The general movement of air over a given region is 
determined by large-scale meteorological factors. Local 
air motions important to gas dispersal are caused by the 
thermal structure of the lower atmosphere and by topog 
raphy, including surface roughness and obstructions. 

The flow over flat land is characterized by a uniform 
velocity above a certain height, and a drop off of velocity 
below the height, at first gradual, then at an increasing 
rate until it falls to zero at the ground. The region 
of variable velocity is termed the shear or boundary 
layer. Its height varies with surface roughness and the 
thermal condition of the atmosphere, but for wooded 
and suburban areas it may be assumed to be roughly 
1000 ft in a neutral atmosphere. 

This boundary layer owes its existence to the property 
of ‘“‘wetting”’ which is common to all real fluids. The 





Fig. 1—Smoke plume over level ground 
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Fig. 2—Smoke plume over obstacle 


lowest layer of the horizontally moving air, in contact 
with the earth's surface, must have zero velocity because 
it adheres to the surface. The 
down by 


adjacent layer is slowed 
“friction” and in turn slows down the layer 
above, but to a smaller degree. This process is contin 
ued upward until an elevation is reached where the re 
tarding influence of the earth is no longer effective. 
The mechanism of ‘friction’ 
tical interchange 
different speeds. 


is believed to be the ver 
of air eddies between layers moving at 

Since these eddies are generated at 
the ground, the greatest interchange ts near the ground 
and thus the greatest velocity gradients are produced 
here. At higher altitudes these small eddies of high in 
tensity have grown in size but diminished greatly in in 
tensity so that the velocity gradients and turbulence are 
small. At an elevation of one-third of the boundary 
layer height the velocity is roughly SS per cent of the 
inaximum velocity. 
as described above, 


When caused by surface conditions 
the eddies are the source of fluctuat 
ing air motions called mechanical turbulence. 

Superimposed on the mechanical turbulence are ther 
imal currents generated by heating or cooling of the 
earth's surface due to radiation from the sun or to outer 
space. When warmed, the earth warms the lower layer 
of air m contact with it, makes it lighter and causes it to 
rise. Other layers descend to take its place and are in 
turn warmed and rise. Thus an additional circulation 
is generated which augments the mechanical turbulence. 
Conversely, a cool surface will cool the adjacent air 
which will tend to remain below the warmer layers and 
thus damp out the mechanical turbulence. A condition 
nay sometimes exist in which no thermal currents are 

enerated. In this case the atmosphere is called a neu- 
tral atmosphere, and the turbulence in the air is entirely 

iechanical. The balance of this discussion will be lim- 
ted to the case of the neutral atmosphere. 

The dispersal stack gases therefore becomes inti- 
ately associated with the degree of mechanical tur- 
ulence in the air. Turbulence not only causes the gas 
‘ream to lose its initial homogeneity, but it governs the 
ite of diffusion of the gas, in some cases bringing it to 
ie base of the plant in the form of a cloud. The type 
id magnitude of mechanical turbulence are controlled 
‘lely by topography. . 

Whether a topographical feature will cause a disturb- 
ice of sufficient magnitude to influence a gas plume 
om a conventional plant is a matter of scale. Over 
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flat farm land or wooded areas, a succession of hedges, 
crops or groves of trees may blend together to torm a 
general surface roughness which may cause sharp ve 
locity fluctuations at crop level but which will be damped 
out at elevations of several hundred feet. At the other 
end of the scale, large mountains will cause deviations in 
the general horizontal flow, but the relatively small plant 
would feel only a change in prevailing wind direction 
without a change in turbulence. The principal topo 
graphical features affecting the smoke trail are natural 
formations or fabricated structures of size comparable to 
the height of the power plant itself. 

In the course of experimentation in the smoke study 
wind tunnel at New York University, four general types 
of topography were found to have characteristic flows; 
these are 


|. Flat or gently sloping land with or without surface 
roughness, and without large local structures. 

2. Large local obstruction (comparable to size of 
plant). 

3. Sudden rise of ground. 

$+. Sudden drop of ground. 


The flow over these types of topography will be de 
scribed and illustrated with photographs of tests made 
in the New York University wind tunnel. 

As described previously, the flow over flat terraim 1s 
essentially horizontal, and the turbulence at stack height 
is small. It may be expected, therefore, that a smoke 
plume emitted from a stack at an elevation of about 
300 ft will remain aloft for a considerable distance and 














v 


Fig. 3—Smoke plume in an “‘uphill’’ wind—sketch of stream 
lines 
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retain its compact shape, provided that no large obstruc- 
tion introduces disturbing large-scale eddies. Fig. 1 
shows a smoke plume from a single horizontal stack. 
There is no disturbance below the point of emission so 
that the smoke moves horizontally downwind with little 
diffusion. 




















Fig. 5—Smoke plume in ‘‘downhill’’ wind—sketch of stream 
lines 






When the ground slopes gently upward or downward 
for a considerable distance, it may be assumed that the 
general air flow will be parallel to the ground, and the 
boundary layer and turbulence characteristics will be 
the same as in the case of flat ground. 

The second case is that of an obstruction whose height 
is roughly that of the plume. This may represent flow 
over a ridge of ground, a large building, or over the plant 
itself, if the building height is comparable to stack height. 
Fig. 2 shows such a condition. The smoke is seen to rise 
with the airstream as it sweeps over the hill but to fall 
behind the hill as large eddies bring heavy concentrations 
to the ground. These concentrations then diffuse to 
create a general haze downwind of the hill. The haze 
appears to attain its maximum concentration near the 
rear upper surface of the hill. The line dividing the air 
smoothly flowing over the front upper surface from the 
turbulent air over the rear upper surface is clearly traced 
out by the haze boundary. 

When a plant is located at the foot of a sharply rising 
hill which terminates in a plateau at about the elevation 
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Fig. 4—Smoke plume in an ‘‘uphill’’ wind as indicated in New York University wind-tunnel study on model 
of the Hudson Plant of the Rockland Light and Power Co. 





Courtesy of Burns & Roe, consulting engineers 








of the top of the stack, the smoke trails in the “uphill’’ 
and ‘downhill’ winds are found to be strikingly differ 
ent. Air motions are similar to those on the upwind and 
downwind sides of the obstruction. The air is deflected 
upward as it meets the face of the hill and increases in 
velocity to a maximum near the crest. It levels off over 
the plateau and becomes substantially uniform. Stream 
lines of motions and path of a smoke plume are shown in 
Fig. 3. No noticeable turbulence is caused by the pres 
ence of the hill. The wind tunnel test photograph of 
Fig. 4 shows the smoke plume to have quite regular dis 
persal characteristics. Although the stack has approx 
imately the same elevation as the hill, the plume rises 
and remains clear of the ground within the range of the 
photograph. If the hill were more abrupt than shown in 
Fig. 4, some turbulence might occur at the crest. 

When the wind direction is reversed, the flow pattern 
undergoes a major change. As the air moves over the 
crest of the hill or down from the plateau, the main body 
of the airstream separates from the surface and leaves 


A 





Velocity Distribution 
at Section A-A 
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Fig. 6—Velocity distribution in a ‘‘downhill’’ wind—pitot 
static tube survey 
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the lower region in a turbulent state as shown in Fig. 5. 
The velocity survey in Fig. 6 shows that the main stream 
does not follow the contour of the hill. The velocity 
measurements were taken with a Pitot-static tube in- 
seusitive to turbulent fluctuations. Low velocities shown 
for levels below the crest of the hill indicate the stagnant 
nature of the turbulent region. Fig. 7 shows how stack 
gases discharged into the turbulent region are dispersed 
throughout and reach ground level in a short distance. 
This condition is similar to that shown in Fig. 2, but 
the turbulent region downwind of the obstacle is larger 
because the air is deflected upward and rises above the 
crest before descending. 

Comparing “‘uphill’”’ and ‘‘downhill’’ winds it is evident 
that the latter cause a more serious pollution problem 
because of the large amount of turbulence generated. 
Any remedial measures such as modification of building 
shape to reduce turbulence will have little effect because 
the turbulence caused by the hill is so large as to far 
outweigh any beneficial effects of the building modifi- 
cations. Any measures short of raising the plume above 
the turbulent region by stack height or high exit ve- 
locities will yield little improvement. ‘Uphill’ winds 
present less of a problem. Remedial measures, effective 
for flat topography, may be expected to show improve- 
ments in this case. 


Conclusions 


In a neutral atmosphere, two sources of energy in 
fluence the path of the stack gases. The power plant 
provides energy in the form of a hot moving gas stream 
directed away from the ground. The topography pro 
duces a disordered wind energy contained in mechanical 
turbulence which tends to bring the gases to the ground. 
The relative strength of the two determines whether 
ground contamination will occur. 

It is apparent that the most favorable topography for 
minimum contamination is level ground in a suburban 
or lightly wooded area. However, the power plant de- 
signer is constrained to select a river or lakeside location 
lor cooling water. Other industries favor similar sites for 
transportation facilities. When the river or lake shore 


is at the foot of sharply rising ground, as is frequently the 
case, pollution problems are to be expected. 

Level terrain is not sufficient to guarantee freedom 
from pollution. The largest obstacle to smooth air 
flow is frequently the power plant itself. The trend in 
stack design seems to be in the direction of making stacks 
less obvious by reduction in height or enclosure within 
other structures. This brings the point of gas emission 
close to or within the turbulent region created by the 
building with extremely high pollution as the result. 

The countermeasures to these topographical disturb 
ances may be found in plant architecture, plant layout, 
tall stacks and addition of energy to the stack gas. Wind 
tunnel tests at New York University have shown that 
the shape and the orientation of the building to the wind 
alter the turbulence characteristics markedly. From 
the viewpoimt of minimum obstruction to the wind a 
low open type of construction is indicated. Addition of 
energy to the gas may be done in the form of increased 
temperature or velocity. In either case this energy is 
irretrievably lost and the overall efficiency of the plant is 
reduced. 

When plants are expanded and sizable structures ap- 
pended to existing buildings, pollution may be created 
where none existed before, due to the increased obstruc- 
tion to the wind. The gases which originally had suffi- 
cient energy to escape from the building turbulence are 
caught in the stronger downwash and brought to the 
ground. In such cases a large capital outlay is required 
for fans and associated equipment in addition to increased 
operating cost in supplying more energy to the stack 
gases. 

Most wind tunnel investigations of the past have been 
made on existing plants where a pollution problem was 
found to exist after a plant was constructed. Aside 
from loss of public good will such situations can lead to 
costly reconstruction of plant structure and equipment. 
At the present stage of development it is difficult to esti- 
mate whether a new plant or modifications to an existing 
plant will have undesirable pollution characteristics. 
Scale model wind tunnel experiments offer one of the 
best available means to a solution. 





Fig. 7—Smoke plume in a ‘‘downhill’’ wind—photograph of scale model of Hudson plant of the Rockland Light 
and Power Co. in New York University smoke study wind tunnel. Courtesy of Burns & Roe, consulting engineers 


“ OMBUSTION—dune 1953 


43 





At ates 

















BRONZE 





COMPLETE LINES OF BRONZE VALVES AND PIPE FITTINGS 

are manufactured by Walworth in a variety of 

types, pressure ratings, sizes, and patterns, in- 

cluding Walseal® Bronze Valves and Fittings = 

for making Silbraz® joints. GATE GLOBE ANGLE CHECK LUBRICATED PLUG 
Walworth also manufactures complete lines 

of valves and fittings — including Lubricated Bronze valves in gate, globe, angle, check, and lubricated plug types ore 

Plug Valves — made of steel, iron, and special manufactured by Walworth. Illustrated is a sectional view of a Walworth 

allovs as well as bronze. No. 225P Bronze Globe Valve. This valve has a working steam pressure rat- 

. ing of 350 psi at 550F (1,000 psi non-shock cold water, oil, and gas pres- 


sure). It features a renewable, plug type, stainless steel seat and disc, heat 
treated to 500 Brinell hardness. 


Walworth-made valves, pipe fittings, and pipe 
wrenches, total approximately 50,000 items—all 
sold through distributors in principal centers 
throughout the world. 

Walworth engineers will be glad to help you 
with your problems. For full information call ALWORTH 
your local Walworth distributor, nearest Wal- WW. 
worth sales office, or write to Walworth Com- 
pany, General Offices, 60 East 42nd Street, New 
York 17, N. Y. valves ... pipe fittings . . . pipe wrenches 

60 East 42nd Street, New York 17, N. Y. 


Manufacturers since 1842 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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Preparing Steam Generating Unit for 
Service at O. H. Hutchings Station 


By R. E. NOVAK 


The Dayton Power and Light Company 


The O. H. Hutchings Station! of the Day- 
ton Power & Light Company, which was 
designed for an ultimate capacity of 360,- 
000 kw, at present contains five 60,000-kw 
G-E turbine-generators, the first two of 
which are supplied with steam at 1350 psig, 
950 F by 500,000 lb per hr C-E boilers. 
Units 3, 4 and 5 are also of 60,000-kw rating 
but operate on the reheat cycle with steam 
of 1500 psig, 1000 F initial and 1000 F reheat 
temperatures. Each is served by a C-E 
boiler of 430,000 lb per hrsteam flow. Steps 
taken toward preparation of No. 5 unit for 
service are here given in detail. 


HE primary objective of an alkaline boil-out of a 

new boiler is to remove the water- and alkali- 

soluble and saponifiable materials from the internal 
surfaces of the boiler. Such materials consist chiefly of 
the lubricants used during the boiler erection and the 
temporary rust preventative coatings applied to certain 
surfaces after shop fabrication to prevent atmospheric 
rusting. 

In order to attain the above-mentioned aims, the No. 5 
boiler of O. H. Hutchings Station was prepared for an 
alkaline boil-out on October 21, 1952. The boiler was 
filled by way of the lower waterwall blowdown headers 
with well water until approximately firing-level height 
was attained. To keep a check on the water level, a 
temporary round gage glass was installed on the main 
steam drum. To this water through a vent pipe in the 
inain steam drum, 360 pounds of caustic soda, 850 
pounds of trisodium phosphate, 120 pounds of sodium 
iitrate, and 30 pounds of Santomerse ‘‘D’’ were added. 
(his gave a chemical ratio of 3, 3 and 1 of the first three 
ingredients for every 1000 pounds of water in the boiler. 
\t 4:00 p.m. the addition of chemicals was complete. 
\Vith the vent closed at 4:30 p.m. all lower torches were 
wnited and gas firing was initiated at a slow rate to dry 
the boiler slowly. By 6:30 p.m. the water had expanded 

| the boiler so that the water level was out of sight in 
‘ie temporary gage glass. The boiler was then drained 
each lower waterwall header drain until the water 
vel was approximately | in. above thé bottom of the 


A description of the initial installation of one 60,000-kw turbine-generator 
| two 500,000 Ib per hr, 1350 psig, 950 F boilers appeared in Compustion 
January 1949 
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gage. At 11:00 p.m. the gas leaving the economizer 
was 250 F. At 12:00 a.m. a test gage installed on the 
main steam drum indicated 10 psig. On October 22 at 
9:30 a.m., or seventeen hours after firing was begun, 
the desired 300 psig was obtained. At this stage ot 
heating the maximum temperature of the gas entering 
the economizer was 495 F, while the maximum tempera- 
ture of the gas leaving the economizer was 465 F. At 
11:30 a.m. the lower waterwall header and the econo- 
mizer were blown down so that the water level in the 
gage glass dropped 2 in. The water blown away was 
replaced with condensate brought through the econe 
mizer. 

Analyses of the samples taken from various blow 
downs are listed in Table 1. It will be noted that there 
were no chemicals added to the water after each blow 
down to compensate for those lost through blowdown. 
and yet, the concentration left after the final blowdown 
was more than sufficient to do the work intended 
Sampling around the boiler, as the analyses show, indi 
cated that the chemicals were thoroughly and uniformly 
distributed throughout the boiler. 

Silica checks indicated soluble silica constant; 12 ppm 
of this silica concentration is due to the well water 
The remainder is due to the chemicals and possibly some 
boiler silica. The interesting thing to notice is the oil 
pickup. Maximum oil concentration occurred approxi 
mately four hours after 300 psig was obtained. It is be- 
lieved by many, and the oil checks tend to verify this, 
that after about four hours of boiling the solution has 
dissolved all of the oil and grease there is to dissolve, 
and the rest of the time spent is what might be termed 
‘insurance boiling.”’ 

On October 23 at 11:30 a.m. the pressure on the boiler 
was dropped to 30 psig at which time the boiler was 
drained. By draining with this pressure still on the 
boiler, it was hoped to get a better flushing action 
The boiler was then allowed to cool without any forced 
air circulation. On October 24 at 10:00 a.m. the boiler 
was inspected. The drums were very clean with no 
evidence of oil slick or foreign matter. The unit was 
washed down and then prepared for acid cleaning. 


Acid Cleaning 


Acid cleaning, as is stated in Section VII of ASME 
Boiler Construction Code under “Cleaning Out New 
Boilers,’ is an operation conducted with inhibited acid 
solution primarily for the purpose of removing mull 
scale and products of corrosion. On October 27 at 
9:20 a.m., with the drum temperature at 175 F and 
lower header temperatures around 140 F, the boiler 
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was drained. At 11:20 a.m. the acid was started into 
the boiler by way of the lower waterwall blowdown 
headers. Table 2 shows the time for the various steps 
necessary in the acid cleaning of this boiler. The 
method used here is called the ‘‘dilute fill’’ method. 

A 1-in. line carrying steam at 400 psig and 700 F was 
used to heat the acid solution to 152-156 F. At 3:30 
p.m. the boiler and economizer were full of approxi- 
mately 3 per cent inhibited hydrochloric acid solution. 
At 7:57 p.m. after about 4 hr of soaking the boiler was 
drained. Nitrogen gas was used in conjunction with 
this draining to help prevent formation of iron oxides. 
At 4:30 a.m. after the final rinse a 1 per cent solution 
of sodium carbonate was pumped into the boiler. The 
boiler was then fired to get 100 psig and was neutralized 
at this pressure for one hour. 

In the above process of acid cleaning, 2000 gal of 28 
per cent inhibited hydrochloric acid were used. This 
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superheaters were then blown to atmosphere (bypassins 
the stop valve) until the boiler pressure dropped fron 
400 to 200 psig. On the first blow solids could be hear: 
rattling in the pipe as they went on their way to the out 
side of the building. The first blow of steam was black 
as it left the pipe. Subsequent blows were clear. 

On November 5 the piping was rearranged to give th 
reheater a similar blow. The blowing pressure went from 
400 to 200 psig; six blows were made, each one lasting 
approximately eight minutes. 

On November 24, the No. 5 turbine was available for 
inspection. In the low-pressure end of the turbine hous 
ing there was no evidence of black iron oxide. This 
proved the value of superheater and reheater blows 
The condenser housing and tubing of this No. 5 Unit as 
well as the turbine exhaust hood were clean. However, 
on the last stage of the turbine there was noticed a 
brown, tacky deposit, easily scraped with the thumb 
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gave an initial concentration of 3 per cent. The final 
concentration at the time of draining was 2 per cent. 
The amount of mill scale that 1 per cent of the above 
acid is theoretically capable of dissolving amounts to 
973 pounds. Analysis of the drain acid showed that it 
contained S64 pounds of iron oxide and 7 pounds of in- 
solubles. 


Blowout Program 


In order to minimize iron oxide fouling of control 
valves and iron oxide deposition on turbine blading, a 
blowout program was instituted on November 1. The 


primary and secondary superheaters were given six 
blows. 


The boiler was pressured up to 400 psig and the 
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Boiler and feedwater conditions during startup 
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nail. This deposit was less than a thousandth of an 
inch thick. It looked like a rust preventative (used on 
auxiliary equipment) that had vaporized and then con 
densed on the last stage of the turbine. 

The hotwell and condensate system up to the conden- 
sate pumps was inspected at this time. On the screens 
protecting the condensate pumps were found sticks of 
wood, paper, broken glass (light bulbs), mill scale and 
rust. All of this was held together by a tacky substance 
(no doubt the same substance as seen on the last stage of 
the turbine). The material that had accumulated on thie 
screens, weighed nine pounds. 

It took 16 hr of wide open blowdown (3600 Ib per lir 
through blowdown valve on separating drum) to clear 
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the boiler water of iron oxide. When the associated 
feedwater piping was put into service, the total amount 
of blowdown needed to clear the boiler water amounted 
to 71 hr. It took 117 hr of wide open blowdown to get 
the boiler water silica low enough to put the blowdown 
on an intermittent schedule. The accompanying figure 
presents boiler and feedwater conditions during the 
startup. 

The fact that the boiler was blown down only 16 hr to 
clear the water helps to show the merit of acid cleaning. 
This was achieved at a cost of about $16 due to heat 
degradation and water lost. Companies which have not 
acid cleaned their boilers have reported weeks of ‘‘black 
water’ conditions and, therefore, by the same token 
weeks of blowdown. Three weeks of blowdown would 
cost $500. 


Avoiding ‘‘Black Water’’ Conditions 

Financial savings in blowdown is but a minor reason 
for acid cleaning. One of the very important reasons 
for acid cleaning new boilers is to avoid several objec 
tionable conditions attendant upon “black water.” 
These factors include (a) dirty water with possible 
accumulations to the point of impeding circulation of 
heat transfer, (6) possible obstruction of steam separa- 
tors and drums, with attendant unbalance in steam flow 
in drums, (c) aggravation of carryover with iron oxide 
depositing in superheaters, strainers, turbine valve and 
control mechanism, and turbine blading. 

The frequency of applying blowdowns to the boiler to 
lower silica concentrations is steadily decreasing. Silica 
values, determined as late as February 12, 1953, on the 
boiler steam and condensate are in the neighborhood of 
0.007 ppm silica in the condensate and 0.005 ppm silica 
in the boiler steam. 


TABLE 1—ANALYSES OF BLOWDOWN SAMPLES 


1:30 A.M 1:30 P.M +:30 P.M 5:30 P.M 9:30 A.M 
430° NaOH 3010 NaOH 2640 NaOH 1192 NaOH 2686 NaOH 


2010 NasPOg, 2640 NasPO, 2520 NasPO, 2310 NasPOs 2200 NayPO 
10 SiOe 4 SiO 11 SiO 41 SiOe 40 Sith 
10 Oo 21 Ol 16 Ol 7 Oo 8 On! 


* Parts per million 


rABLE 2—DETAILED RECORD OF ACID TREATMENT OF NO. 5 


BOILER 
Time Temp. Cone Details 
S00 a.m On location, hooking up 
00 a.m Start draining boiler Femperature of upper 


drum 164 F, lower drum 168 F 


20 a.m 152 3 Start pumping 
20 p.m 152 3 Boiler full and overflowing vent It required 
4 hr to fill the boiler After 3 hr, the boiler 
was full to the top of the gage glass and 
economizer was full Pumping rate was 
slowed up so as not to run too much solvent 
over the vent 
‘pm The two sample lines on the top headers were 
opened and water added to boiler very 
slowly 
00 pm Lines on top headers overflowing 
125 2 East upper header 
125 2.2 West upper header 
135 Temperature of main steam drum 
125 2 Lower north header 
00 p.m 125 2 Lower south header 
5 p.m Start draining boiler using nitrogen flush 
Only four drains on lower headers open 
Economizer also drained 
lo pom 2.2 Drain sample 
ii p.m : 2.2 Drain sample 
opm Boiler drained 
00 pom Start first flushing using pump truck 
ip.m Boiler full, overflowing vent on drum 
IS p.m Overflowing sample lines on top headers 
opm Start draining boiler using nitrogen; drains on 
boiler, economizer and primary superheater 
open 
0 a.m Boiler drained 
Sam Start second flush 
iam Boiler overflowing vent op drum 
iS a.m Overflowing vent on upper headers 
0 a.m Shut down Primary superheaters full 
da.m Start flushing, using nitrogen 
10 a.m Boiler drained 
1S a.m, Start pumping M-3 solution (1500 Ib) 
5am Shut down 
Cam Left location 
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SOinne Control 


IN COOLING SYSTEMS 
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Chlorination — the modern way 
to prevent slime buildup in con- 
densers and heat exchangers — 
saves you money if it’s right. But 
if dosage is too heavy, you run the 
risk of corrosion . . . or if it’s too 
light, chlorination is worthless. 
Builders Chlorinizer is the key to safe, effective, 
economical chlorination in cooling systems. CHLORIN- 
IZER IS ACCURATE . . . The sensitive compensating 
valve and the visible-flow Sightflo Indicator guarantee 
correct feed for effective treatment and insure against 
corrosion. CHLORINIZER IS SAFE . . . The full vacuum 
principle automatically and positively shuts off chlorine 
feed on loss of vacuum. CHLORINIZER IS SIMPLE 
. . - Because of its basic design, Chlorinizer is readily 
adaptable to single or multiple point applications on 
manual, semi-automatic, or fully automatic control. 
Builders Chlorinizers are available in three volu- 
metric models for feeding from a few pounds to 6,000 
pounds per day. Send coupon for complete details. 
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| BUILDERS-PROVIDENCE, INC. 


I fim (DIVISION OF B-I-F INDUSTRIES) 


j 373 Harris Avenue, Providence 1, Rhode Island 


Please send Application Memo No. 840-J9 describing Chlorinizer 
slime control system. 
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Bailey Meters and Controls 


Insure Savings at 


Kerr Bleaching & Finishing Works, 


Concord, N. C. 


The key to complete returns on any investment 
in new power equipment is a fully co-ordinated 
system of meters and controls. It’s the old story, 
the tail that wags the dog—careful attention to 
this comparatively minor part of the over-all 
installation cost can mean the difference between 


profit and loss in operation. 


Here’s where Kerr Bleaching & Finishing Works 
has cut operating costs—by installing co-ordi- 
nated Bailey Meters and Controls. The installa- 
tion includes Bailey Meter Combustion Control, 


and Bailey Two-element Feed Water Control. 


Such a co-ordinated system is an important plus 
for Bailey customers. Nowhere else can you buy 
such a complete range of equipment, selected 
without bias to do the best job for you. Nowhere 
else can vou find such expert engineering service, 
immediately available through conveniently 
located direct sales and service representation. 


May we help you? 


Call our local branch office or write for Bulletin 


15-H. A-113 








4O% less 


Fuel Consumption 


50% more 


Boiler Capacity 

















Control panel, showing completely co-ordinated Bailey 
Meters and Controls at Kerr Bleaching and Finishing 
Works, Concord, N. C. 
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1025 IVANHOE ROAD 
CLEVELAND 10, OHIO 
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Engineering and Technical 
Problems of Atomic Power" 


A discussion of fuel supply and probable 
costs, reactor types, moderator and struc- 
tural materials, coolants, corrosion prob- 
lens, shielding, and what has been accom- 
plished to date in the actual production of 


power. 


REWUENTLY I have been asked how soon this 

country will have an operating central-station nuclear- 

fueled power plant. My answer has been ‘Four or 
live years after it has been definitely decided to con- 
struct and operate such a plant.’’ Bearing in mind that 
it would probably take three years just to construct a 
power plant with a nuclear reactor as the heat source, it 
is clear that I have allowed a year or so fur design and 
engineering and no time at all for resolving doubts about 
the technical feasibility or for debating the merits of 
various ways of going about the job. If the question 
were ‘How soon will we have an economically competitive 
nuclear-fueled plant?’ I would avoid a direct answer 
by saying: ‘‘We will know what it takes to make an 
economically competitive nuclear power plant only after 
we have gained experience in operating the first re- 
actor which is designed and constructed specifically as a 
central-station power plant.” 


Cost of Nuclear Fuel 


We are encouraged to believe that the cost of fuel for 
a nuclear plant can be less than the cost of coal for pres- 
ent plants, although a basic difficulty is that no one 
knows how much an operating company would have to 
pay for the uranium. Miners are paid $3.50 per pound 
for producing uranium while in the ore, and it may be 
assumed that this figure is multiplied ten times in the 
process of putting it in a form suitable for use in a reac- 
tor, thus making the basic cost $35 per pound. From this 
it night be concluded that if all of a piece of uranium 
were to be converted to fission products, the fuel cost of 
generating electricity would be a little more than one 
hundredth of a mill per kwhr. However, most of the 
Natural uranium is U** of which 99.3 per cent is of the 
nonlissionable variety. 

The term nonfissionable as here used has a special 
meaning. It means that this isotope of uranium (U**) 
doe. not fission when it absorbs neutrons whose speed is 
in «yuilibrium with the medium in which they diffuse, 
hen e, “‘thermal’’ neutrons. It does fission when bom- 
bar ‘ed by “fast” neutrons. To separate the U** con- 
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tained in the natural uranium involves a very costly 
process which would make the fuel cost for generating 
electricity much too high. Pure, isotopically separated 
U** will be used in some of the military mobile reactors, 
but is not likely to be the fuel of atomic central-station 
power plants. 


Regenerative Reactors 


If the two isotopes of uranium are used together, ad- 
vantage can be taken of the fact that in a reactor more 
than heat can be generated. By allowing some of the 
neutrons released in the fission to be captured by the 
nonfissionable U**, plutonium which is fissionable is 
created. This is being made every day in the research 
and production reactors of the U. S. Atomic Energy 
Commission and in reactors in Canada, England, Nor- 
way, Sweden, France and presumably Russia. This 
regeneration of fissionable material, which takes place 
automatically and cannot be prevented if uranium in the 
form as provided by nature is placed in the reactor, makes 
all the difference. It is not just the 0.7 of | per cent of 
U**® which can be consumed but also some of the pluto- 
nium that is generated. Hence it is not necessary to sepa- 
rate physically the U*® and the U**. The extent to 
which this regeneration process can be put to work de- 
pends on a number of factors that influence the design 
of the reactor. If for each quantity of fissionable ma- 
terial consumed, SO per cent as much plutonium is 
formed—that is, plutonium is formed with a conversion 
ratio of 8 to 10, a value easily reached in practice—the 
fuel available to the reactor is not just the amount of 
U*® provided by nature but five times as much. This 
means that not only can a substantial fraction of the 
contained U*® be burned, but actually a larger amount 
of U**. A conservative appraisal indicates that 1 per 
cent of the total is burned and gives a fuel cost which is 
not the earlier, unrealistic figure of 0.01 mil per kwhr 
but more nearly 1.0 mil, a value comfortably below the 
fuel cost in a coal-burning plant. 

To achieve greater percentage usage of the uranium 
requires higher values of the conversion ratio, until 
finally when the conversion ratio approaches 1.0 and be- 
yond, a high percentage usage can be attained. Whether 
or not it can approach 100 per cent will depend on the 
magnitude of the inevitable losses not of neutrons in 
the reactor, for the conversion ratio includes these, but 
of material in the various chemical and metallurgical 
operations required. A high conversion ratio is necessary 
not only from the cost viewpoint but, more importantly, 
for the proper usage of uranium. 
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ls There Enough Uranium? 


It is pertinent to inquire as to how much uranium is 
required to keep a plant running and whether such 
amounts can reasonably be demanded from our mining 
industry. It is easier to think of this matter in connec- 
tion with a generating station of conventional size, hence 
a nuclear-fueled plant of 150,000 kw capacity and a 
thermal efficiency of 25 per cent may be considered. For 
an SO per cent load factor and the type of regenerative 
operation just described, namely 1 per cent burnup, 20 
tons of natural uranium would be required annually as 
fuel. This is a modest amount and illustrates the ad- 
vantage of nuclear fuel in the matter of transportation. 
How many such plants could be supported by our do- 
iestic production of ore is not known, but certainly it 
would be enough to get an infant nuclear-fueled power 
industry going. Technical developments will bring 
higher usage, permitting more and more nuclear plants. 

‘How often would such a reactor need to have its 
‘uel charge replenished?” is another question of some 
interest. Itis a familiar fact that for a nuclear reactor to 
operate at all, it must contain at least the ‘‘critical 
amount”’ of nuclear fuel. For instance, the first graphite- 
uranium reactor, the University of Chicago experiment 
at Stagg Field, contained 41 tons of natural uranium. 
More than the critical amount of nuclear fuel can be 
charged into the reactor, but then some nonfissionable 
absorber of neutrons must also be added in order to 
maintain the reaction under control. Ordinarily, the 
coolant is such an absorber and thus it can be seen that 
a practical graphite-natural uranium reactor would have 
a fuel charge in excess of the amount in the first reactor. 
Suppose we add the year’s requirement of 20 tons for the 
150,000-kw electric plant to the 41 tons so that the reactor 
is charged with 61 tons of normal uranium. Also, it is to 
be recharged when | per cent has been consumed by fis- 
sion. The reactor then would require a new fuel charge 
every three years. 

Generating impurities in the fuel while it is being vio- 
lently bombarded by the fission product fragments and 
fast neutrons can cause physical distortion and even 
collapse. Deterioration of fuel under such bombard- 
ent is called ‘‘radiation damage.”’ 


Moderator Materials 


So far only problems directly connected with the ura- 
nium fuel have been considered, but there are others con- 
nected with the enormous amount of heat energy that 
must be carried from the fuel to the steam generating 
equipment. Consideration must be given to the choice 
of moderating materials, structural materials and, most 
important, the cooling medium. 

Table | gives an estimate of the relative effectiveness 
of four moderating materials, namely, ordinary water, 
heavy water, beryllium, and graphite. In the second 
column, the relative appetite of these for wastefully ab- 
sorbing thermal neutrons is given. This, however, is 
only one of the criteria for selecting a moderator. <A 
second is the number of collisions required to slow a 
neutron down from its velocity as emitted in fission to 
the thermal energy. Since it is desirable to have both 
absorption and the number of collisions small, a useful 
measure of effectiveness of the moderator is the product, 
which is given in the last column. On this basis, heavy 
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water is superior and light water least desirable. Hovy- 
ever, availability and cost must also be considered. in 
the early stages of this development, graphite was chosen 
over heavy water because of its availability. Beryllium 
is costly and suffers the added disadvantage of being a 
subtle health hazard. “Despite its poor standing, light 
water is always worth considering as a moderator because 


rABLE l- MODERATING MATERIALS 


Number of 
Collisions 


Relative 


Neutron Absorption 


\bsorption Required to x No of 
Material per Cm? X 108 rhermalize Collisions 
Light water 22 18 396 
Heavy water 0.06 25 1.5 
Beryllium 1 86 Rr 
Graphite O.4 114 5 


of cheapness and availability. It should also be clear 
that in a power reactor, high temperatures are involved, 
for which reason graphite and beryllium are especially 
suited. If water is to be used as moderator, it must 
be either insulated from the high temperature of the fuel 
or pressurized. 


Structural Materials 


In Table 2 some structural materials which have been 
or could be used in reactors are listed. In the second 
column, relative neutron absorption per unit of volume 
is indicated. In the third column, is listed the relative 
neutron absorption for pipes of equal strength and 
identical internal diameters. The superiority of zirco- 
nium is apparent. Magnesium and aluminum, although 
much better than stainless steel, are ruled out because of 
corrosion difficulties and low melting point. Steel and 
zirconium are the likely prospects for the construction 
of pipes and supports for the internal parts of an elevated- 
temperature reactor. Steel imposes a severe penalty on 
the reactor operation because of its large parasitic capture 
of neutrons. It is not surprising that the AEC and its 
contractors have expended a large amount of effort in 
obtaining and learning how to use purified zirconium. 
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TABLE 2—-STRUCTURAL MATERIALS 

Relative Relative Neutron 
Neutron Absorption for Melting 
\bsorption Pipes of Equal Point 
Material per Cm* X 10 Strength (20 C) (Deg F) 
Magnesium 3.5 10 1200 
Aluminum 18 102 1230 
Stainless steel 226 234 ~2730 
Zirconium 12.6 16 3330 


Unfortunately, zirconium occurs with hafnium from 
which it can be separated only with difficulty. More- 
over, the natural zirconium-hafnium mixture is no im- 
provement on steel with regard to neutron absorption. 
Corrosion resistance, although not indicated in the table, 
is very important with regard to structural materials. 
This cannot be considered without specifying the coolant. 


Reactor Coolants 


Table 3 is a comparison of various coolants that are 
being used or have been suggested for power reactors. 
The second column lists relative neutron absorption. 
Helium rates best on this account, with heavy water, 
bismuth-lead, sodium, and light water following in t/iat 
order. Since the reactor is to produce power, the coo!.unt 
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must permit operation at some elevated temperature and 
must permit a sizable temperature rise as it passes 
through the reactor. Some assumed temperature in- 
creases are shown in the third column. A large tempera- 
ture rise is desirable for efficient use of the nuclear fuel. 
The average heat flux which these coolants permit is 
given in the fourth column. What is ‘‘average”’ is a 


TABLE 3—-COOLANT COMPARISON 


Relative Assumed Average Power Reactor 
Neutron Tempera Heat Flux Pump Size 
Absorption ture Rise (Btu/Sq Lb/ Min (Sq Ft 
Coolant per Cm’ X 10° (Deg F) Ft Hr) MW) MW) 
Helium at 
2000 psi ~ 0 1000 5 xX 108 41 68 
Light water 22 180 50 &* 10% 316 6.8 
Heavy water 0.06 180 50 & 10+ 316 6.8 
Sodium 1! 360 200 X 10% 500 1.6 
Bismuth lead 3 180 50 & 10% 5600 6.8 


matter of choice; heat rates of one million Btu per sq ft 
per hr are high but necessary for the power reactor. In 
the fifth column, the mass flow of coolant per unit of 
power output is given. This is only one of the factors 
which determine pumping power, but it indicates the 
relative standing of the coolants. Pumping power is a 
direct drain on the salable power; consequently, high 
pumping charges should be avoided. Heavy liquid 
metals carry a considerable handicap in this regard. If 
volume be considered rather than mass flow, helium also 
rates unfavorably with respect to pumping power. In 
the last column, the square feet of cooling surface required 
per unit of power is shown. Generally speaking, this will 
determine the reactor size, and it can be assumed that 
reactor size, the cost of building the machine, and the in- 
ventory charge on the fuel are more or less proportional. 
Pressurized helium appears to call for a relatively much 
larger reactor than either water or liquid metal. There- 
fore, it is understandable that the Hanford Works reactors 
are water-cooled, that the Argonne National Labora- 
tory-Westinghouse designed submarine reactor is water- 
cooled, and that the General Electric designed submarine 
is sodium cooled. 

Irradiation causes dissociation of compounds which 
is one of the reasons liquid metals are used as reactor 
coolants. In the case of water, the dissociation products 
are gases and can be managed. Without specific data 
on a particular oil, a comparison cannot be made. 


Corrosion 


With high heat fluxes, cooling surfaces must not foul. 
Also, corrosion products in the circulating fluid become 
radioactive and add to the maintenance and shielding 
difficulty. High-temperature, high-pressure water is a 
fairly corrosive medium, but with proper treatment is 
usable. Fortunately, zirconium is quite resistant to 
attack under these conditions. Hot sodium presents 
few corrosion problems for the metals in the middle of 
the periodic table, especially if precautions are taken to 
keep it free of contaminants, notably oxygen. 

The corrosion resistance of the uranium fuel itself in 
the coolant atmosphere is a vital point. All coolants 
With the exception of helium, when passing through a 
reactor, become radioactive. This radioactivity is 
usually associated with just one nuclear species and de- 
cays with a specific half-life. For instance, in the case 
of water the induced radioactivity has a half-life of eight 
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seconds and therefore a very short time after leaving the 
reactor this radioactivity vanishes. Sodium becomes 
radioactive with a half-life of fifteen hours and, although 
it takes several weeks for this radioactivity to die to a 
negligible amount, it does disappear. If, due to corro- 
sion, any of the uranium fuel gets into the cooling stream, 
it carries with it fission products and some of these have 
half-lives as much as several years. This means that a 
cooling system contaminated with fission products will 
remain permanently radioactive unless cleaning measures 
can be effectively instituted. This is difficult. For these 
reasons, in a water reactor a protecting sheath on the 
uranium is used. 

Compatibility, corrosion-wise, of the uranium fuel 
with its coolant has a great deal to do with the extent 
to which the protecting sheath must be made perfect. 
If the hot fuel corrodes very rapidly so that measures to 
shut off the machine and reduce the temperature are 
not effective before a sizable amount has entered the 
cooling stream, troublesome contamination can result. 
If the reactor must be shut down frequently for such 
maintenance, its value as a source of power is much 
depreciated. 

This aspect of corrosion is in addition to the usual one 
of interference by the corrosion products with the heat 
transfer properties of surfaces. It makes corrosion re- 
search basic to the development of nuclear reactors. 

In comparing the two most likely coolants, namely, 
sodium and pressurized water, we can strike a balance 
sheet something like this. Although the pressures re- 
quired for water-cooled power reactors are not phenome- 
nally large, making the system tight against leakage 
of radioactive water vapor is a problem. It calls for the 
development of such devices as canned rotor pumps, as 
has been done for the Argonne-Westinghouse submarine 
reactor. By and large, however, the engineering of the 
pressurized water system can call very heavily upon 
established methods. Sodium with a boiling point of 
1616 F requires no pressurizing. It can be brought out 
of the reactor at as high a temperature as corrosion and 
the general management of a very radioactive substance 
permit. The integrity of the piping system must be 
beyond question and may require the development of 
such devices as double-walled piping systems and electro- 
magnetic pumps. Electromagnetic pumps are completely 
sealed and require for their operation only that a current 
of electricity pass through the pipe carrying the liquid 
metal. Higher temperatures are possible with sodium 
than with water, thus leading to more efficient conversion 
to electrical energy. 


Shielding 


Shielding for the reactor of a central station power 
plant is not a question of major significance. Ordinary 
concrete of sufficient thickness will do. The magnitude 
of the radioactivity in the circulating cooling system is 
not to be underestimated. Both the water-cooled and 
sodium-cooled reactors, for instance, require heavy shield- 
ing around the cooling pipes exterior to the reactor. In 
the case of sodium cooling approximately five feet, and 
in the case of water cooling, three feet of concrete are 
required. 

The picture of the power reactor which the foregoing 
discussion has no doubt created is a structure containing 
moderating material and rods or pipes carrying uranium 
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cooled by water or sodium. Curiously enough, the only 
reactors which so far have produced any amounts of 
electrical power do not fit into this description. The first 
reactor to produce electricity, the Argonne National 
Laboratory's Experimental Breeder Reactor, operates on 
fast neutrons and thus does not require a moderator. 
The homogeneous reactor experiment, which Oak Ridge 
National Laboratory recently announced has generated 
some electricity and is moderated, but contains no solid 
uranium pieces. 


The Experimental Breeder Reactor 


The experimental breeder reactor uses as materials of 
construction only metals and is cooled by a liquid metal, 
an alloy of sodium with potassium. The temperature of 
the issuing coolant is 660 F which is adequate to generate 
400 psi steam with a considerable amount of superheat. 
As the name for this reactor suggests, its main purpose is 
to explore the possibility of achieving a high conversion 
ratio of uranium to plutonium or plutonium to pluto- 
nium. Maintaining the chain reaction with fast neutrons 
gives an excellent chance for the so-called nonfissionable 
U238 as well as U2 to be fissioned and to contribute 
neutrons to the chain reaction. This ‘“‘fast effect, 
which is a bonus for the conversion ratio, is also present 
in the moderated neutron reactors but to a lesser extent 
depending on the thickness of the uranium pieces used. 
This experimental reactor has been operating for more 
than a year without serious difficulty and regularly pro- 
duces electrical power sufficient to supply the laboratory 
in which it is housed. Thermal neutron reactors have 
been operated reliably for many years and it is gratifying 
to find that the fast neutron breeder reactor is having the 
same experience. 


The Homogeneous Reactor 


The homogeneous type of reactor, which essentially is 
a vessel containing a solution of fissionable fuel in a 
moderating liquid, is important because it eliminates 
many of the problems associated with radiation damage 
of the solid fuel. It also has the obvious advantage that 
the fuel of the reactor can be gotten in and out through 
piping rather than requiring the mechanical handling 
which is a characteristic of the solid fuel reactors. An 
additional advantage is the possibility of having the fuel 
solution flow directly to a chemical processing operation 
in order to remove fission products. With these advan- 
tages come certain disadvantages. The solution contain- 
ing the fuel must be pumped through heat-exchangers 
outside of the reactor vessel. Since now all of the fuel 
passes through the heat-exchangers, they become highly 
contaminated with radioactive fission products. There- 
fore, one of the most serious problems with the homo- 
geneous reactor is the construction of a cooling system of 
extremely high integrity, since maintenance will be very 
difficult and probably must be done by remote control. 


Reactor Location 


Several dozen reactors have been operating in the 
world for some little time. All contain sizable amounts 
of radioactivity; for the large production type reactors 
operating at high power, it is a prodigious amount. No 
operating failure of these reactors has caused any hazard 
to the environs. On the basis of such experience, confi- 
dence is growing that reactor operation can be made as 
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safe as other industrial operations. It is only fair, ho 

ever, to point out that recently in releasing to farming t \e 
Wahluke Slope in the State of Washington, the Atoniic 
Energy Commission announced that for safety reasors 
no towns or cities should be established within 25 miles 
of the Hanford reactor area. It qualified this statement 
with the further observation that the Hanford reactors 
are unique in design and that for other reactors, thie 
hazard is not so great. One can expect that an expand- 
ing military use of reactors and the beginning of a nuclear 
power industry will lead to the development of reactors 
and techniques that will limit and minimize the hazard. 

To sum up this résumé of reactor types, it is fair to 
say that no one type has all the desirable features and no 
disadvantages. Only experience will bring about the 
evolution of the most successful reactor system. 

Granting that there are sound grounds for believing 
that, technically and economically, atomic power is 
possible, there remains a question which has been asked 
by some scientists and some officers of our government. 
The question is, “‘What reasons are there which call for 
this country to devote any of its money or technical tal- 
ent to the development of central station atomic power?” 
My answer can be summed up in these three statements: 

First, the United States has led the rest of the world in 
the development of atomic energy as a military weapon. 
It has unparalleled resources of technically trained man- 
power and specialized equipment. In the light of this, 
does it make sense, and do the American people want to 
willfully refuse to make the additional effort required to 
realize from atomic energy its major peaceful use? I think 
the answer is no. 

Second, the atomic bomb and other nuclear devices 
play a leading, if not overwhelming, rOle in the defense 
planning of this country. Even an infant nuclear power 
industry would broaden the base of technically trained 
manpower on which our atomic superiority in consider- 
able measure depends, and it would increase and disperse 
facilities which could be converted to support our atomic 
arms. 

Third, and most important, the fossil fuel resources of 
this continent and the world are not inexhaustible. 
Neither are fissionable materials inexhaustible, but they 
can provide substantial amounts of power, in terms of 
the world use of power, for a considerable time and thus 
help bridge the period between the petering out of fossil 
fuels and the successful use of solar energy or some other 
permanent source of energy. 
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Formation of 


Sulfur Trioxide in Flue Gas 


A review of the conclusions of different 
investigators as to the manner in which 
sulfur trioxide is formed from oxidation of 
SO.. Calculations as to the rate of CO, 
formation and curves showing the in- 
fluence of certain factors are included. 


ULFUR trioxive is an unfavoralle compore at of 
flue gas and causes certain operational difficulties. 
Although the sulfur in the fuel is largely converted 

into SOs, sulfur trioxide is formed from the further 
oxidation of SO, to SO;. Different investigators gener- 
ally agree up to this point, but are not in full agreement 
as to the exact mechanism of formation. According to 
Harlow (1) the oxidation happens at a relatively low 
temperature on the surfaces of the superheater. Whit- 
tingham (2), however, believes that sulfur trioxide is 
formed in the flame at a relatively high temperature by 
oxidation of SO, with atomic oxygen. Counter opinions 
contend that Whittingham’s theory is not possible since 
at high temperatures the equilibrium goes toward SOs. 
On the other hand, the speed of reaction is accelerated 
strongly by increased temperature, and it is not impos- 
sible that a considerable part of the SOs; is formed at 
high temperature. 

Calculations have been made to ascertain the rate of 
formation of SO;, making allowances for increasing of 
speed of reaction with temperature. Oxidation of SO, 
can be written 


SO, + '/:0. = SO; (1) 


The equilibrium constant of this equation according to 
Bodenstein and Pohl is 


wet «-o = ae (2 
og = - —_ we zZ) 
S 7 
w! cre 
Pgo, 
K = 3) 
Pso.' Po. . 


al Pyo, Pso, and Po, are the respective partial pres- 
sures for SO;3, SO. and O,. The SOs; in equilibrium 
depends thus upon the amounts of sulfur dioxide and 
oxygen present. For firing with fuel oil, these values 
cai! be assumed constant. The following calculations 
have been carried out, assuming the sulfur content of 
th fuel oil to be 2.2 per cent and that there is 25 per 
ce t excess air. In this case the (SO. -- SOs) of the 
dr flue gas is 0.122 per cent, or 122 milli per cent. The 
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Stockholm, Sweden 


water content is about 10 per cent which yields oxygen 
content of 3.9 per cent. Taking these data as a base, 


we get the following equilibrium values for SO;: 


Temperature, deg C 


600 800 1000 1200 1400 

Equilibrium constant 11.89 1.057 0.201 0.060 0.024 
SO, /(SOs + SO 0.701 0.173 0.038 0.012 0.005 
SO, in the dry flue gas 

milli per cent 85.6 21.1 1. 66 1.42 0.57 
Dewpoint of the flue gas, 

deg C 210 185 150 105 75 
SOz in the dry flue gas, 

milli per cent 36.4 100.9 117.3 120.6 121.4 


According to experimental investigations of Taylor 
(4) the correlation between SO; content and acid dew- 
point is nearly independent of the partial pressure of 
water vapor. The values of dewpoint in the above 
table are taken from Taylor's measurements. At low 
temperature the equilibrium mixture contains mainly 
SO; oxidized from SO,. However, experimental evi- 
dence shows that the dewpoint is seldom higher than 
150 C (302 F) which corresponds to the equilibrium com- 
position at 1000 C and in the case of the example, 5 
milli per cent SO; in the dry flue gas (1 milli per cent = 
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Fig. 1—Formation of SO, in oil-fired boiler 
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10~* per cent). The SO, content is practically constant 
and so is oxygen content. Therefore, only the SO; 
content, the temperature and the resistance of reaction 
control the reaction. 

The speed of reaction can be written, according to 
Fischbeck (5), as 


dc a-c 


where 
c is the SO; concentration 
a the same in equilibrium 
t is the time 
w is the resistance of the reaction 


The reaction resistance can be composed of a physical 
resistance, e.g., diffusion resistance in heterogeneous 
reactions, and of chemical resistance of reactions. In 
the actual case shown only the chemical resistance was 
considered. 

In order to be able to make a numerical calculation 
of the reaction sequence, it is not necessary to know both 
the temperature and the reaction resistance. The tem- 
peratures in different parts of the boiler are known or can 
be measured. The reaction resistance, however, ap- 
parently has not been measured. 

It seems to be impossible to judge the absolute value 
of the reaction resistance. For a qualitative considera- 
tion, however, it is sufficient to know how the reaction 
resistance is changing with the temperature. Such 
measurements appear not to have been carried out for 
the reaction in question, but it seems appropriate to 
make use of knowledge gained from other reactions. 


SO3 content 
milli-% 
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600 800 1000 1200 ‘C 


Temperature 
Fig. 2—The influence of time on the formation of SO; at 


constant temperature; the figures on the curve indicate 
the relative time taken from Fig. 1 
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Fig. 3—SO; formation in the furnace as a function of the 
relative path of the flue gas. Different parameters show 
the dimensionless speeds of reaction 


Measurement was made to find out the resistance of 
reaction of the heterogeneous reaction of charcoal with 
carbon monoxide. In this case both chemical and 
physical reactions are present, but as the physical 
parameters have been changed, the chemical reaction 
resistance can be computed. It was shown that there 
is a linear connection between the logarithm of reaction 
resistance and the logarithm of the absolute temperature. 
Taking the value | for reaction speed at 1000 C, the 
following resistance of reaction is obtained for other 
temperatures: 


Temperature, deg C 600 800 1000 1200 1400 
Relative resistance of 
reaction 200 11.5 l 0.12 0.02 


The experiment with CO has also been repeated with 
soda as a catalyst. Here the reaction resistance de- 
creased to one-tenth compared with the case without 
catalyst. 

If the temperature is constant both @ and w are con- 
stant in equation (4) and it can readily be integrated 
for steady temperature. The time in the graph, Fig. 1, 
is given in logarithmic scale. If a horizontal cut 1s 
taken we get graphs for different constant values of the 
reaction time, as shown in Fig. 2. From this it will be 
seen that the highest SO; content is reached at higher 
and higher temperatures in shorter and shorter times. 
In the practical case of a steam boiler no constant tem- 
perature is available but is variable as the combustion 
proceeds. It follows that in this case both a and w im 
equation (4) are variables; but since neither a nor W 
can be expressed as simple functions of the time or the 
relative path in the boiler, equation (4) must be inte- 
grated in a stepwise successive way or by graphical 
method. The longer the time of reaction, the lower the 
reaction speed and the higher the SO, function. 
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Steam Plant Cuts Unit Costs Over 


Diesel Operation at Menasha 


Operation of a new steam power plant, 


supplanting a combination of diesel- 


generated and purchased power, has en- 
abled the City of Menasha, Wis., to reduce 
the cost per kilowatt-hour by more than 


25 percent. Total expenditures went down 


6 per cent despite an increase of nearly 26 
per cent in production volume. 


N 1948, the last full year of operation with diesel 

generation and purchased power at the Menasha, 

Wis. municipal plant, 19,812,816 kw-hr was handled 
at a total cost of $240,772.67. In 1952, with two 4000-kw 
steam turbine-generators, one installed in 1949 and the 
other in 1950, 24,813,600 kw-hr was generated at a total 
production cost, including an additional 167,700 kw-hr 
of diesel-generated power, for only $226,533.16. This 
represented a 6 per cent reduction in total costs com- 
pared with 1948. The cost per kilowatt-hour was cut 


from 12.13 mills to 9.07 mills, a unit reduction of more 


than 25 per cent. 
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By P. E. WIDSTEEN* 


First operated as a municipal utility in 1905, the plant 
originally had three 75-hp diesels, two of which drove 
triplex pumps for the water system while the third drove 
a 60-kw generator for the eighty arc lights that consti 
tuted the city’s electric street-lighting system. It is 
believed that the pump engines were the first diesels to 
be used in municipal water service. 

By 1930, the plant had grown to where it contained 
two 600-hp and two 1200-hp engines. The water pumps 
had since been converted to electric motor drive and the 
load curve was showing a steady rise. By 1938, the 
total year's output had reached 9,166,890 kw-hr and in 
that year a contract was signed with the Wisconsin 
Michigan Power Company for purchased power. This 
was tied into the system through three 1000-kw, 33,000 
volt transformers. The municipal plant handled the 
base load and the public utility handled the peaks. 


* Superintendent, Menasha Electric and Water Utilities. 


Turbine room with one of the boilers in background 
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By 1946, further growth of the city increased the total 
output to 16,360,388 kw-hr, almost double the 1938 
total, and the Water and Light Commission hired a firm 
of consulting engineers to make a detailed study of load 
conditions and recommend the most practical and 
economical steps to be taken. 

With peak loads approaching the 4000-kw mark and 
showing no signs of tapering off, the recommendation was 
to construct a coal-fired steam generating plant with suffi- 
cient capacity to handle the entire load. These recom- 
mendations were accepted and construction of the new 
plant was started in July 1948. The first 4000-kw 
Worthington turbine-generator was placed in operation 
in November 1949. By this time peak loads had passed 
the 4000-kw mark and a new peak of 4790 kw was reached 
just a few days after the first new unit went into service. 
Therefore a second identical turbine-generator was pur- 
chased and put into service early the following year. 
These are both of the condensing extraction type ex- 
hausting at 28 in. vacuum. 

Steam is generated in two 60,000 Ib per hr spreader- 
stoker fired boilers operating at 625 psi and 750 F. 

Coal is shipped in by rail and dumped from hopper- 
bottom cars into a track hopper. From the track hopper 
it is carried by conveyor belt either to the boiler bunkers 
or to outdoor storage. Handling of the outdoor storage 
pile is done with a bulldozer which eliminates, through 
its compacting effect, much of the danger of spontaneous 
combustion. After reaching the boiler bunkers, the 
coal drops by gravity to the coal scales and then to the 
stokers. 

Condenser cooling water is taken from nearby Fox 
River and circulated by a 50-hp, 4000-gpm centrifugal 
pump. An additional 2500-gpm motor-driven pump and 
a steam-turbine-driven pump of 1500-gpm capacity are 
available for light load conditions. 

Four stages of feedwater heating are employed. The 
second stage is a deaerating heater, whereas the first-, 
third-, and fourth-stage heaters are of the closed shell- 
and-tube type. Under occasional light load conditions, 
the first stage is bypassed. 


Comparison of Costs 


The economies effected with the new plant are clearly 
shown by a comparison between the years 1948 and 1952 
which represent, respectively, the last full year of opera- 
tion with the combination of diesel and purchased power 
and the latest full year of operation with the new steam 
plant. In 1948 the diesel plant produced a net of 10,- 
099,566 kw-hr for a production cost of $132,422.51. In 
addition there was purchased a total of 9,713,250 kw-hr 
at a cost of $108,350.16. Costs per kilowatt-hour were 
13.11 mills and 11.15 mills, respectively, for an average 
cost of 12.13 mills and a total of $240,772.67 for 19,812,- 
816 kw-hr. 

By contrast, the 1952 total generation was 24,969,300 
kw-hr, an increase of 26 per cent but production costs 
dropped to $226,533.16, a decrease of 6 per cent. The 
small total of 155,700 kw-hr that was generated by the 
diesel engines cost 22.42 mi!ls per kw-hr whereas the kilo- 
watt-hour cost of the steam-generated power was only 
8.98 mills. The overall average is 9.07 mills which is a 
kilowatt-hour cost reduction of 26 per cent from the 
1948 figure. 
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Detailed production expenses for the combined 1918 
operations and for the steam operation in 1952 are shown 
in the tables. 


TABLE 1—EXPENSES FOR YEAR ENDING DEC. 31, 1948 

PRODUCTION EXPENSES— DIESEL 

Operation, supervision and engineering $ 3,837.30 

Engine labor 13,830 44 

Electric labor 81 M4 

Misc. station labor 1,674 59 

Engine fuel 98 622 64 

Cooling water 28 O08 

Lubricants 1,646.69 

Station supplies 1,928 89 

sn expenses 526.38 

Maintenance—structures and improvements 162.4) 

ile fuel holders 109.82 

engine No, | 3,650 77 

engine No, 2 5,414 70 

engine No. 3 766.73 

generators 3.49 

accessory electric equipment 58 41 

mise. power plant 79.63 

Purchased power. . 108 , 350.16 


Total production expenses $240,772.67 


Mills 
Kw-hr per 
Kw-hr 
Net generation 10,099 566 13.11 


Purchased power 9,713,250 11.15 


Total 19,812,816 
Average Cost 12.13 
Total diesel production expense $132,422.51 
Purchased power 108 350.16 
Total production expenses $240,772 67 


TABLE 2—EXPENSES FOR YEAR ENDING DECEMBER 31, 1952 


PRODUCTION EXPENSES—STEAM 


Operation, supervision and engineering 5, 500.00 


Boiler labor 17,914.78 
Prime mover and generator labor 16,790.98 
Misc. station labor 6,761.91 
Fuel 160 043.53 
Water 996.94 
Lubricants 125.11 
Station supplies 2,346.82 
. expenses 1,602.85 
Maintenance—supervision and engineering 4,824 40 
es structures and improvements 96.00 

coal storage and handling eqpt 1,972.15 

furnace and boiler No. | 159.39 

Ey oi De No. 2 276.05 

boiler apparatus 1,901.21 

steam piping and accessories 854.03 

prime mover and generator No. | 90.93 

es - Pr rr No. 2 53.73 

misc. power plant equipment 414.76 

accessory electric equipment 16.50 

Total production expenses—steam 223 ,042 37 
Total production expenses—diesel $ 3,491 79 


Total $226 . 534.16 
Mills 
per 
Kw-hr kw-hr 
Net generation—steam 24,813,600 8.98 
Net generation—diesel 155,700 22.42 
Total 24,969 , 300 
Average Cost 9.07 





WHEN IN TROUBLE WITH SCALE 
DON’T EXPERIMENT WITH CHEMICALS 


INSTALL N&KEM ONCE ONLY 


No Replacements, No Renewals, No Servicing Required. 
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Boilers remain FREE OF SCALE, and Produce DRY STEAM. 
VERTICAL AMMONIA CONDENSERS do not accumulate 
Scale or Algae and existing scale is all removed. 
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High-Pressure Hot Water at 
Air Bases 


eating with hot water traces back 
H to the Romans, or even earlier; but 
modern applications of high-tempera 
ture hot water for industrial processes 
and heating have been largely a Euro 
pean development. In such a system, 
the operating pressure generally cor 
responds to the saturation temperature. 
In some installations abroad the heat is 
imparted by steam through a heat-ex 
changer and in others by a direct-fired 
hot-water boiler. The latter practice is 
followed in this country. 

Compared with steam for process or 
space heating, hot water in a closed 
system has the advantage of involving 
very little scale, corrosion or makeup; 
it does not require traps; the piping sys 
tem is simpler; and the temperature 
drop is small, 

Basic designs employ closed circuits 
and water temperatures ranging from 
250 to 415 F. The water is heated to 


the desired temperature in a hot-water 
boiler, piped to an expansion drum and 
then distributed to the load, the pres 
sure in the expansion drum being main- 
tained constant by a steam or air cush 
ion. In one design the water is returned 
to the boiler for reheating, whereas in a 
second it is returned to the expansion 
drum for mixing with the heated water 
from the boiler. In the lattter case an 
additional pump is required to circulate 
the water from the expansion drum to 
the boiler and then back to the drum, 
whereas one pump suffices in the former 
design. 

A recent interesting application of 
high-temperature water heating is that 
which is being employed by the U. S. 
Corps of Engineers for the Air Force 
at the Dover, Delaware, Base and at 
McGuire Base, Wrightstown, New 
Jersey, for heating aprons and space 
heating. 
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Section through controlled-circulation high-temperature hot-water unit 
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The hot-water boilers are of the C-E 
controlled (forced) circulation type uti 
lizing small diameter tubes with control 
orifices at the tube inlets. There is a 
single pass for the combustion gases 
with minimum draft loss. The tightly 
welded casing permits pressurized firing 
with oil. Each unit, of which three are 
being installed at Dover and four at 
Wrightstown, is rated at 50 million 
Btu per hr (corresponding roughly to a 
50,000 Ib per hr steam boiler) and will 
operate at 275 psi. 

A cross-section of such a unit is shown 
herewith. From this it will be seen 
that the furnace, or radiant surface, is 
completely water cooled with 1°/s-in 
closely spaced side-wall tubes and 2-in. 
tubes on the front and rear walls 
The tubes in the convection section are 
extensions of the furnace elements. 
The design can be readily adapted to 
spreader stoker firing. 

It is understood that forty 
additional hot-water heating units for 
various other air bases are contem 
plated. 


some 


New Unit to Employ 4500 Psi 
and 1150 F 


In reporting the 1953 American Power 
Conference (see April COMBUSTION, 
page 49) reference was made to a discus 
sion relative to a contemplated 4500 
psi, two-stage reheat installation at one 
of the midwestern central stations. 
Further details have now been jointly 
released by the utility and the principal 
equipment manufacturers concerned, 
namely, the American Gas and Electric 
Company, Babcock & Wilcox Company 
and General Electric Company. 

The new installation, of 120,000 kw, 
will be made at the well-known Philo 
Station near Zanesville, Ohio, where it 
will replace a 40,000-kw, 600-psi reheat 
unit built in 1923. 

Steam conditions, as announced, will 
be 4500 psi, 1150 F and two stages of re 
heat—the first at 1050 F and the second 
at 1000 F. This is nearly double the 
pressure of any unit now in commercial 
operation, and 50 deg F above the high 
est steam temperature. Also, it is the 
first to employ two stages of reheat. In 
other words, the pressure is well above 
the ‘critical’ of 3206 psi, beyond 
which water passes directly into steam 
without bubbling. 

The boiler will be of the once-through 
type, without a drum, in which the wa- 
ter is pumped in at 5500 psi at one end 
and comes out as highly superheated 
steam at the other. 

According to Philip Sporn, president 
of the American Gas and Electric Com 
pany, the cost of the project is expected 
to exceed 12 million dollars. On the 
basis of the rated capacity this would be 
around $100 per kilowatt. 
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NEW chanson 


H-39 COAL SCALE 


7 WAYS BETTER 


1. 24” x 24” coal inlet opening—50% greater area—tor 

ompare... maximum flow-ability of coal. 

2. All wiring and controls outside coal chamber. 

3. Beam-ratio test facilities completely outside coal 
chamber. 

4. Simple, gravity-operated bypass arrangement with 
no restriction in coal flow to downspout. 

5. No drag-links or electrical wiring on weigh hopper. 

6. Construction of access doors makes it impossible 
for coal dust to spill out on floor when opening. 

7. Unequalled nationwide maintenance and service 
facilities. 












That’s why you just can’t buy better than a Richardson. 


Get all the facts. Write for Bulletin 0352 today! 


RICHARDSON SCALE COMPANY 
Clifton, New Jersey 


Atlanta * Boston * Buffalo * Chicago * Detroit * Houston 
Minneapolis * New York ¢* Omaha °* Philadelphia 
Pittsburgh * San Francisco * Wichita * Montreal * Toronto 
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Battelle Aids Solution of Ir. 
land’s Peat-Burning Proble:, 


Improved methods for the producti: 
and burning of peat developed by B: 
telle Institute, Columbus, Ohio, ave 
expected to be of aid to Ireland in tlie 
solution of its fuel and power-generation 
problems. 

Technical studies completed by Bat 
telle for the Irish Turf Board, Dublin, 
have led to recommendations designed 
to: 


(a) Increase the use of peat and en 
able Ireland to reduce its im 
ports of coal; 

(b) Decrease the amount of labor 
needed for the winning of peat 
and 

(c) Possibly enable the reduction of 
the cost of generating elec- 
tricity. 


The research program, arranged by 
the Economic Cooperation Administra 
tion, involved a year of study by Bat 
telle fuel technologists and mechanical 
engineers. During that time, Ralph 
Sherman, Battelle assistant director in 
charge of fuels research, made three 
trips to Ireland for on-the-spot investi 
gations, and also visited England, 
France and Germany to survey burning 
practices and machinery. 

According to Mr. Sherman, more than 
three million acres, or one-sixth of the 
area of Ireland, are covered by peat 
bogs. For centuries, peat has been dug 
from these bogs by hand, dried in the 
sun in the form of blocks or sods, and 
laboriously turned, stacked and finally 
collected for use in cooking, heating and 
small industry. Even today, this ar- 
duous hand labor of thousands of men, 
women and children accounts for the 
production of some three-fourths of 
Ireland’s annual production of four to 
five million tons of peat. 


Power Demand Doubles About Every 

Five Years 

With increasing industrialization and 
the extension of electric service to rural 
districts, the demand for electricity in 
Ireland is doubling every five to six 
years. About half of the installed elec 
tric generating capacity is in hydro sta- 
tions on the Rivers Shannon and Liffey. 
Up to recently, the remainder was gen- 
erated in thermal plants using coal im- 
ported from England and, at times, at 
great cost from the United States. 

Since the war, the Irish Turf Board 
has introduced machinery for the win 
ning of sod peat. Mechanization has 
been so successful that two power 
plants that burn sod peat are now in op- 
eration. However, even the mechant- 
cal winning of sod peat requires more 
manpower than would be available with 
a future expansion of demand. 1 hie 
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months from March through July that 
are dry enough for working the bogs are 
those in which labor is required on the 
farms. 

The Turf Board has also developed 
milling as a second method of winning 
peat mechanically. By this method, 
peat is literally torn from the surface of 
the bog by spikes mounted on a rapidly 
whirling drum carried on diesel-powered 
machines. The fine-milled peat dries 
rapidly and can quickly be gathered by 
machines for transportation from the 
bog. Production per man is more than 
twice that by mechanical methods of 
winning sods, 

After a study of the problem and a 
survey of practices in other countries, 
Battelle recommended the burning of 
the peat in suspension after pulveriza- 
tion in a German-developed Kraemer 
type mill. This recommendation was 
accepted by the Irish Government, and 
orders for three boilers for a new station 
with an initial capacity of 40,000 kw have 
been placed. 

Mechanical engineers at Battelle have 
also submitted designs of equipment for 
the mechanical stacking, drying and the 
collection of sod peat from the surface of 
the bog. These designs will be studied 
by Turf Board engineers for incorpora 
tion into the machines which they con 
template building. 


Testing Boiler Water for Solids 


A new test for solids in boiler water, 
said to be comparable in accuracy and 
simplicity to the conductometric method, 
has been developed by Hall Labora- 
tories, Inc., Pittsburgh, consulting en- 
gineering firm on water problems. Es- 
sentially this test involves mixing the 
boiler water sample with a strongly al- 
kaline anion-exchange resin, and titrat 
ing a portion of the resulting solution 
with acid to the proper endpoint. A 
milliequivalent of hydroxide is formed 
for every millequivalent of salt in the 
sample. The volume of standard acid 
required for the titration, multiplied by 
a suitable factor, gives an accurate 
measure of the dissolved solids in the 
simple. 

H. M. Rivers and V. M. Marcy of 
‘all Laboratories described this method 

a paper given before the recent Pitts- 
irgh conference on Analytical Chemis 

and Applied Spectroscopy. 

lwo procedures may be used depend- 
ii on the degree of accuracy desired. 
ith the “dropper test,” which can be 
1 ide in two minutes, results are repro- 
© cible to 200 ppm dissolved solids. 
e more precise ‘‘burette test’’ requires 
out three minutes and gives results 
it are reproducible to within 25 to 50 
pom, 
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TALL as it may seem, this statement has been proved in every 
case where Nalcite HCR has replaced non-resinous zeolites. 
Many cases, in fact, show four times greater capacity for 
Nalcite HCR. 


In water treatment, higher capacity means greater efficiency 
and greater economy. Higher capacity means more soft water 
at lower regenerant cost. Higher capacity means longer softener 
runs, less danger of hardness leakage. 


Physically and chemically stable Nalcite HCR, pound for pound 
of regenerant, offers greater softening capacity than any other 
cation exchanger available today. Ask us about it. 


TECHNICAL HELP ON WATER 
SOFTENING PROBLEMS 


Nalco Bulletin 58 gives basic information on Nalcite 
HCR, designed to be of sound assistance in design- 
ing new softening plants, rebuilding old ones, or 
simply converting existing facilities for Nalcite 
HCR high performance. Your copy will be sent 
free upon request. 


NATIONAL ALUMINATE CORPORATION 
4234 West 66th Place . Chicago 38, Illinois 

In Canada: Alchem Limited, Burlington, Ontario 
*Reg. Trademark of The Dow Chemical Company. 
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FEATURES: 


RESULTS: 












1. Remote Control— Entire installation is oper- 
ated by switchboard control from any convenient 
location. 


1. Central control room operator can see all meters 
and operate all controls that determine optimum 


performance. 










2. Low-cost Energization—Weatherproof high 
voltage transformer and electronic tube rectification 
equipment allow location flexibility and minimum 


power consumption. 


2. Space conservation, short high voltage connec- 
tion between rectifiers and precipitators insure com- 


pact, economical installation. 










3. Unique Electrode Design—Plumb-bob dis- 
charge electrodes, individually weighted to remain 
taut, are uniformly positioned by a lower framework. 


3. Discharge wires are kept perfectly aligned at all 
times for maximum overall precipitator performance. 











4. Electronically Controlled Rapping—New 
magnetic impulse rappers are designed for continu- 


ous, sequential, smoothly regulated electrode rapping. 
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4. Eliminates stack puffs and produces increased 
overall efficiency. 
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RESEARCH CORPORATION 
405 Lexington Avenue, New York 17, N. Y. 
Bound Brook, N. J. ¢ Grant Building, Pittsburgh 19, Pa. 
122 South Michigan Avenue, Chicago 3, Ill. 
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REVIEW OF NEW BOOKS 


Any of the books here reviewed may be secured through 
Combustion Publishing Company, Inc., 200 Madison Ave., N.Y. 





American Electricians’ 


Handbook 


By Terrell Croft 
Revised by Clifford Can 


First brought out in 1913, this well- 
known handbook has gone through seven 
editions. While the various revisions 
have maintained the text up to date its 
practical character has remained un 
changed. It is not intended as a text 
book nor as a reference for electrical en 
gineers, but rather its aim has been to 
provide essential information for prac 
tical electrical men, small plant opera 
tors, contractors, construction engineers, 
etc. in the selection and installation of 
commercial electrical equipment. As 
such, it will be found helpful to many 
mechanical engineers. 

The text contains simple . explana- 
tions and directions, fully illustrated by 
numerous sketches, diagrams and curves, 
as well as tables. The present editition 
has been made to agree with the 1951 
edition of the National Electrical Code. 

There are 1773 pages, 4°/, * 7'/, in. 
and the price is $10.00. 


Basic Mechanics of Fluids 
By Hunter Rouse and J. W. Howe 


As the title would imply, the treat- 
ment is fundamental with the principles 
of statics, kinematics and dynamics ap- 
plied to the elementary motion of a 
fluid, regardless of type. 

Both authors are professors at the 
State University of lowa and the book 
Was written primarily as a textbook to 
he covered in the usual semester course. 
The text should be readily compre 
hended outside the classroom and should 
serve as a ready reference for those con- 
fronted with problems involving flow 
patterns, pressure-velocity relationships 
flow in pipes, conducts, etc. 

There are 245 pages, well illustrated. 
With conventional cloth binding; the 
price is $4.50. 


Atomic Power 
By Walter Isard and Vincent Whitney 


A good grasp of the scope of this book 
can be obtained from its two subtitles, 

\n Economic and Social Analysis” and 
“\ Study in Industrial Location and 
Kegional Economic Development."’ Dr. 
l-ard, who lectures in economics at 
liarvard University, and Dr. Whitney, 
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who teaches sociology at Brown Uni- 
versity, have approached the subject of 
atomic power from an unusually broad 
point of view. They have taken into 
consideration sociological, political and 
geographical factors in attempting to 
assess the potential overall impact of 
atomic developments. 

In a well-written introductory chap- 
ter the authors present the technical 
background of nuclear energy, noting 
that it represents a valuable increment 
to existing energy resources. A chapter 
entitled ‘‘The Costs of Atomic Power’ 
is more valuable for the techniques of 
comparison set forth than for the cost 
data supplied. This statement is indic- 
ative of the position of the authors: 
“The real comparison may well be not 
between the atomic plant and the con- 
ventional steam station but between 
two integrated systems, one made up 
entirely of conventional steam stations 
and the other composed of a base-load 
atomic station and of coal plants spe- 
cially designed to handle peak loads.”’ 
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81-16 45th Avenue 


_ EXTRA YEARS 
a OF MORE DEPENDABLE POWER 
and at less cost per pound of steam 


_ TODD BURNERS 


GAS OR OIL 


COMBUSTION EQUIPMENT DIVISION 


TODD SHIPYARDS CORPORATION 


Subsequent chapters take up the 
problems relating to the location of 
atomic power plants, with special ref- 
erence to quantities of power required by 
various industries. Specific case studies 
are based upon possible applications in 
the steel and aluminum industries. 
Another section of the book is given over 
to regional applications in countries 
that are underdeveloped in an economic 
sense. A concluding chapter deals with 
the probable future prospects of atomic 
power, 

The real merit of this 236-page book, 
which sells for $4.75, is that it attempts 
to look beyond strictly technical prob- 
lems to the broader economic, socio- 
logical and political ramifications of 
atomic energy. 


Engineers As Writers 


Edited by Walter J. Miller 
* and Leo E. A. Saidla 


Seldom does one pick up a textbook 
which, apart from professional content, 
affords the enjoyment of pleasurable 
reading. But Professors Miller and 
Saidla of the Department of English of 
the Polytechnic Institute of Brooklyr 
have succeeded in selecting and weaving 
together fifteen excerpts from the writ- 
ings of engineers so that the reader 










Elmhurst, Queens, N. Y. 
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ON THESE TWO INSTALLATIONS 





LEFT: The 264,000 kw 
(four units) J. Clark 
Keith Generating Station 
of The Hydro-Electric 
Power Commission of 
Ontario at Windsor, 
Canada. H. G. Acres & 
Co., Niagara Falls, 
Ontario, Consulting 
Engineers. 













RIGHT: The 400,000 kw 
(four units) Richard L. 
Hearn Generating Sta- 
tion of The Hydro-Elec- 
tric Power Commission of 
Ontario at Toronto, Can- 
ada. Stone & Webster 
Engineering Corp., Bos- 
ton, Mass., Engineers 
and Constructors. 


Here’s on-the-job proof that Aerotec Series Mechanical-Electrical Dust 
Collectors are used for continuous efficiency. Guaranteed 97.5%, at normal 
full load the overall efficiency is anticipated as high as 99% at these two 
Canadian generating stations of The Hydro-Electric Power Commission of 
Ontario. Aerotec Series Collectors serving each plant combine a design 3RAS 
Mechanical and an Electrical Precipitator. 

In the Mechanical unit, small diameter, permanent molded aluminum 
tubes provide high efficiency. Exclusive Aerotec pocket type collecting elec- 
trodes in the Electrical Precipitator reduce reentrainment of dust in the gas 
stream, contributing to a sharp improvement in stack appearance. The com- 
bined actions of these units assure maximum dust collection efficiency. 
Many Aerotec Series installations verify that fact. 

Your plant can eliminate dust nuisances with 
Aerotec equipment just as many well-known 
companies have done. This highly successful 
performance is a reliable measure of Aerotec 
ability to solve your dust collection problems. 
Write our Project Engineers today! 


Project Engineers 


THE THERMIX CORPORATION 
GREENWICH, CONNECTICUT 
( Offices in 88 Principal Cities ) 
Canadian Affiliates: T. C. CHOWN, LTD. 
1440 St., Catherine St., W: Montreal 25, Quebec © 983 Bay St:, Toronto 5, Ontario 


THE AEROTEC CORPORATION 


GREENWICH, CONN. 
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gains a new appreciation of the growt! 
of engineering literature. 

Ranging in point of time from “Dy 
Architectura’’ which was written b 
Marcus Vitrivius Pollio in 27 B.C. 
the 39th Wilbur Wright Memoria 
Lecture presented by Arthur E. Ray 
mond in 1951, the compilation als: 
extends over a wide variety of engineer 
ing subject matter and many different 
types of writing. Excerpts from Willian 
J. M. Rankine’s “Manual of the Steam 
Engine and Other Prime Movers, 
Benjamin G, Lamme’s AIEE paper on 
the “Washington, Baltimore & Annapo 
lis Single-Phase Railway"’ and Herbert 
Hoover's “Report on the Mississippi 
Flood” give some indication of the scopx 
of engineering interests covered. With 
regard to stvle of writing, there is a 
formal report by Sextus J. Frontinu: 
on ‘The Aqueducts of Rome”; some 
unusual insights uniquely expressed 
from Wellington's “The Economic 
Theory of the Location of Railways 
the straightforward prose from ‘Prin 
ciples of Scientific Management” by 
Frederick W. Taylor; the fascinating], 
personal stvle of Michael I. Pupin in 
selections from ‘From Immigrant to 
Inventor’; an outstanding example ol 
a style of report writing that deserves 
emulation in O. H. Ammann’s *Tenta 
tive Report on the Hudson River 
Bridge’; and an able job of collabora 
tion in writing about a complex chemical 
engineering process in a paper by 
Manson Benedict and L. C. Rubin 
entitled “Extractive and <Azeotropic 
Distillation.”’ 

Each of the excerpts is preceded and 
followed by a commentary which tells 
something of the author, of the time and 
circumstance in which the piece was 
written and of the style and techniques 
used. These commentaries add much 
to the value of what the authors cor 
rectly term “‘a pioneer work of an inter 
disciplinary nature.’ Although in 
tended as a text for motivating student 
engineers to learn to write through stud) 
of the structure and style of engineer 
ing literature, it is to be hoped that this 
book will find a much wider audience 
among practicing engineers. Actuall\ 
it expresses a universality of interests 
and a common ground of techniques 
shared by all engineers. 

There are many who will agree with 
the authors that students can, before at 
tempting engineering writing of their 
own, appreciate the problems of en 
gineering readers and ‘‘see for themselves 
that there is an organized and respected 
body of engineering literature, that ther« 
is a proud tradition of writing it, and 
that they have certain literary standard: 
to live up to if they are to be competent 
engineers. ”’ 

The book has 340 pages and sells for 
$4.25. 
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SAVES 


PRECIOUS oh. Male 





6 TREAMUNE the flow of gases across 
the boiler tubes and you get more 
steam from less fuel. That is what 
Enco Baffles do. They use scientifically 
curved baffle surfaces instead of 
sharp angles. They taper the passes 
to maintain velocity as the gases de- 
crease in volume, which promotes 


heat-transfer. They: Houston Lighting & Power Company is a 


@ Eliminate bottle-necks leading factor in the power field of the great southwest. That it approved the Gg 
@ Abolish dead gas pockets selection of Green Draft Fans by the boiler manufacturer — in this case Riley 
@ Reduce draft losses Stoker — is evidence of high acceptance in the field. No utility can afford to a 
© Speed heat transfer operate with inferior or unsuitable equipment at any point. It must have equip- > 
P : ment that is not only highly efficient but right. 
© Keep heating surfaces cleaner 1 
© Cut down use of soot blower To Houston Lighting & Power can be added other well-known recently completed 
@ Provide for tube expansion utilities that are Green Fan plants, among them the following: 
and replacement 
Central Hudson Gas & Electric Co. 
Atlantic City Electric Co. 
Adaptable to any type of water-tube Virginia Electric & Power Co. 
boiler, fired with any fuel. Designed Monongahela Power Co. 
for each individual installation. Only Louisiana Power & Light Co. 
selected materials used. Installed by Kansas Gas & Electric Co. 
skilled mechanics, Send for Bulletin El Paso Natural Gas Co. 
BW 44, Pacific Gas & Electric Co. 
South Carolina Public Service Authority 
THE ENGINEER COMPANY Buffalo Niagara Electric Corp. 


75 West Street, New York 6, N. Y. 





With utilities as with industrial power plants, it’s safe 
to ‘Go on Green” when it comes to draft fans. 


En O THE ZG R E E N 
| Si Cncopmline omy een 


Our Cataleg No. 168 
tells all about Green 
Fans. Write for a copy. 


COMPANY 
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(os §=6ECONOMIZERS ® FANS @ AIR HEATERS @ CINDERTRAPS 
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y a handy guide 
Gus. to the selection 
— of metering 
and proportioning pumps 








UW TYPE PUMPS 


| iaraE 

In this new catalog and pump selection manual for 
Hills-McCanna “U” Type Metering and Proportioning 
Pumps is all the information, including prices, for the 
selection of exactly the right pump for handling over 
300 substances. Clearly and concisely, this helpful 
booklet gives all the necessary information and specific 
recommendations to cover the vast majority of needs 
that can be filled with a Hills-McCanna “U” Type Pump. 


If your operations involve the metering or proportioning 
of small volume flows, you will find this catalog a useful 
addition to your files. We will be pleased to send you 
a copy on request. HILLS-McCANNA COMPANY, 
2468 W. Nelson St., Chicago 18, Illinois. 


Hills-McCanna “U” Type Pumps 
are reciprocating, variable stroke, 
mechanical drive units with max- 
imum capacities ranging from 
0.10 to 24 gph. per feed. One, 
two, three and four feed assem- 
blies are available. Operating 
pressures up to 5,000 psi. A four 
feed unit is shown at the left. 








HILLS -M*CCANNA 


Also Manufacturers of: Saunders Patent Diaphragm Valves 


force Feed Lubricators @ Magnesium Alloy Sand Castings 








New Catalogs 


and Bulletins 


Any of these may be secured by writing 
Combustion Publishing Company, 200 
Madison Avenue, New York 16, N. Y. 











Diatomite 


An attractive 28-page brochure, 
“Celite, The Story of Diatomite,”’ has 
been published by Johns-Manville 
The first section tells what a diatom is 
and explains how these marine organ 
isms emerged as a unique deposit in 
California. The next section deals with 
the discovery of the deposit, and 
succeeding sections describe the current 
benefits of diatomite as filter powder for 
water purification, as a mineral filler in 
the manufacture of paint, and as high 
temperature insulation. 


Zeolite Water Softeners 


Bulletin WC-108 prepared by the 
Graver Water Conditioning Co. explains 
the distinction between the sodium cycle 
and the hydrogen cycle of zeolite soften 
ing and graphically shows the differ 
ences in results obtained by the two 
processes. This fundamental discussion 
is followed by a description of the design 
and operation of equipment used in 
zeolite water softening and regenerating 
processes. A final section of this 12 
page brochure contains an outline of a 
simple method for sizing zeolite soft 
eners, including a table of recommended 
flow rates. 


Laboratory Apparatus 


A four-page bulletin has been made 
available by the Burrell Corp. and 
describes, illustrates and lists prices 
for gas analyzers, laboratory furnaces, 
and induction heaters. 








PETER F. LOFTUS 
CORPORATION 


Engineering and Architec- 
tural Consultants and 
Designers 
First National Bank  Bidg., 
Pittsburgh 22, Pennsylvania 


Cable Address— 
“LOFTUS Pittsburgh” 
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Thirteenth Conference. By W. L 
Andrews Nov 
Conversion of a Two-Stage Hot Process Water Softener 
from Hot Lime-Soda Phosphate to Hot Lime Zeolite 
at Cambridge Electric Light Co., ASME Annual 
Veeting. By G. H. Gowdy and 8. B. Applebaum 
Cooling Towers, Thirteenth Annual Water Conference 
Panel Discussion: J. 8S. Hill, R. 8. Wise, George Illig, 
J. F. Wilkes and J. K. Rice Nov 


Corrosion of Mercury Boiler Tubes During Combustion 


Annual Wate 


Dee 


of a Heavy Residual Oil, ASWE Annual Meeting. 

By A. M. Hall, D. Douglass and J. H. Jackson Dec 
Creep in Steels for Steam Power Plants. By A. M 

Sage Apr. 
(‘ross Compound Designs, American Power Conference 

By Charles D. Wilson Apr 
Dechy Power Plant at Sin-Le-Noble, Nord France 

By S. Weiner and E. Aslaksen Dee 


Deionization vs. Evaporation of Hard Water Supplies 
for Boiler Makeup, Thirteenth Annual Water Confer- 
ence By T. C. Hoppe and R. A. Russell 

Demineralizing Experience, ASWE Fall Meeting. By 
V. B. Burgess and D. N. Purcell Oct 


Nov 


Design and Application of Large Steam Turbines, 
American Power Conference By Carl Schabtach 
C. E. Kilbourne and J. B. MeClure Apr 


Design and Performance of Liquid-Metal Heat-Ex- 


changers and Steam Generators for Nuclear Power 
Plants, ASME Annual Meeting. By R. D. Brooks 
and A. L. Rosenblatt Dee 


Design for Extreme Flood Conditions at the Paddy's 


Run Station, ASME Semi-Annual Meeting. By 

D. C. Hormell July 
Development of High-Output Free-Piston Gas Genera- 

tors, ASME Spring Meeting. By Frank M. Lewis 

and Robert A. Lasley May 


Development of Improvements in Boiler Water Level 
Gages. By Frank Ptacek Oct 

Development of the 3600-rpm Turbine, American Power 
Conference. By H. R. Reese Apr 


District Heating, Century of Engineering. By A. R 
Mumford Oct. 
Dust Emissions from Small Spreader-Stoker-Fired 


Boilers, ASME Spring Veeting By E. J. Boer and 


W. Porterfield May 
Economical Industrial Power Plant Design, ASME 
Annual Meeting. By C. 8S. Robinson Dee 


Economies, the Key to Evaporation Vs. Demineraliza- 
tion for Makeup in High-Pressure Steam Power 
Plants, American Power Conference By E. B. Morris 


and C. Fk. Brune Apr 
Effect of Operating Pressure on Carbon Dioxide Content 

of Steam, Thirteenth Annual Water Conference By 

J. J. Maguire and R. EF. Winston Nov 
Effects of Temperature on Steam Turbine Oil By 

Thomas L. Byrne May 


High Specific 
Rudolph Bir- 


Centripetal Turbine for 
ASME Spring Meeting By 


lastic-Fluid 
Outputs, 


mann May 
Electrostatic Precipitators. By H. J. White Mar 
Engineering and Technical Problems of Atomic Power 

By Walter H. Zinn June 
Engineering Economy in the Electric Utility Industry 

By K. M. Irwin Sept 
Experience with Amines, American Power Conference 

By H. J. Guillory Apr 
Experiences with Application of Deaerating Heaters in 


Confer- 
Nov 


American 


{nnual Water 
K. Stenard 
Units, 


Feedwater Cycles, Thirteenth 
ence. By V. J. Calise and R 
ixperience with Large Generating 


Power Conference. By R. P. Liversidge Apr. 
Experiences with Chloride Anion Exchangers for Re- 

ducing Alkalinity Without Acid, Thirteenth Annual 

Water Conference. By 8. B. Applebaum Nov 
Experience with Furnace Television. By L. M. Exley. . Nov. 


Expert Sees Economie Atomic Power 10 to 15 Years 
Off May 
External Boiler Tube Deposits. By H. E. Crossley Oct. 
Feedwater Conditioning by Evaporation, American 
Power Conference. By A. M. Impagliazzo Apr. 
Fernand Courtoy Power Station at Awirs, Liege, The. 
By Baron A. Forgeur Aug. 
Fiber Glass Plant Employs Automatic Steam Genera- 
tors Mar 
Free-Piston Type of Gas-Turbine Plant and Applica- 
tions, The, ASME Spring Meeting. By Me- 
Mullen and Robert P. Ramsey May 
Furnace-Heat Absorption Efficiency as Shown by En- 
thalpy of Gases Leaving the Furnace, ASME Annual 
Meeting. By J. W. Myers and R. C. Corey Dee. 
Future of Steam and Electric Power, Century of Engi- 
neering. By Theodore Baumeister Oct. 
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Gas Turbines and Centrifugal Compressors for Natural 


Gas Pipelines, ASME Annual Meeting. By T. R. 
Rhea and J. 8. Quill 0% Dec. 
Greenwich Steam re Station of Atlantic City 


Electric Co. By \ Feeney Apr. 


Handling Materi: il for <4 Walter C. Beckjord Station. 
By Raymond F. Schierland. . Aug. 
Heard at the ASME Annual Meeting Dec. 


High Pressure Hot Water at Air Bases June 


Improved Utilization of Waste Heat. By Dr. Richard 
Dolezal Sept. 

Industrial Applications of Nuclear Energy, ASME Fall 
Meeting. By Alfonso Tammaro. . Oct. 


Industrial Power Fg sang Costs, ASWE Annual 
Meeting. By F. Feeley, Jr. Dec. 

Industrial Power Pla Construction Costs. By T. A. 
Fearnside and F. C. Cheney Jan. 

Industrial Power Pl: a Operation, American Power Con- 
ference: Wyle — (Paper Mill); L. EK. Joslin 
‘(Packing House); C. R. Bender (Hospital); Sal Gran 


(Penal terrae Apr. 
Intluence of Low Qu: og 4 Coal on Pulverized-Fuel-Fired 
Units. By Otto de Lorenzi Nov. 
Inner-Cooled Turbine-Generators, American Power Con- 
ference. By J. W. Batchelor Apr. 
Instrumentation for Detection of Stack Emissions. By 
Gordon R. Hahn Dec. 
Investment Costs— Industrial Power Plants, ASME 
Annual Meeting. By John Campbell Dec. 


Kyrene Steam Plant Designed for Southwest Conditions. 


By T. M. Morong, I. Rk. Caraco and E. J. Lauerman. . Oct. 
Liquid Metal as a Heat Transfer Medium, ASWVE 

Annual Meeting. By Thomas Trocki and D. B. 

Nelson. . Dec. 
Local Carbide Segregation and Deecarburization in 

Welded Joints. By H.S. Blumberg and I. A. Roh- 

rig Mar. 
Material Handling Facilities, Walter C. Beckjord Sta- 

tion, Cincinnati Gas & Electric Co., ASME Semi- 


Annual Meeting. By Raymond F. Schierland 
Materials Situation, The, American Power Conference. 


July 


By J. Fk. Moore Apr. 
Mechanical Engineers to Participate in Century of 

Engineering Aug. 
Metals and Metal Processing in the Atomie Energy 

Field. By Alan U. Seybolt July 
Meteorological Aspects of Air Pollution Control. By 

QO. K. Anderson Jan. 
Milesburg Power Station, AS WE Semi-Annual Meeting. 

By W. V. Drake and R. A. Mycoff July 
Mill Drying in Pulverizing High- Moisture ¢ ‘oals, ASME 

Spring Meeting. By Wayne Rogers May 


Minimum Continuous Safe F od of Centrifugal Pumps. 


The. By E. C. Condict Aug. 


Modern Steam Plant at Villanova College Sept. 
New Features of Steam Plants on Inland Rivers, ASME 
Semi-Annual Meeting. By G. V. Williamson July 


New Italian Power Station Operates at 1850 Psig. By 


Dr. Claudio Castellani July 
New Kearny Station in Service May 
New Steam Table Up to 700 C. By Dip. Ing. H. Ery- 

thropel. Mar. 
1953 American Power Conference, The Apr. 
Nuclear Power Symposium, American Power Conference: 

Louis C. McCabe, W. L. Davidson, Walter H. Zinn, 


Walker L. Cisler and O. M. Reubhausen Apr. 
Operating Spreader Stokers. By Leo J. Cohan Oct. 
Optimum Design for Surface Condensers, ASME Fall 

Meeting. By James T. Fong Oct. 
Overfire Air Installation at the Conners Creek Power 

Plant, ASME Spring Meeting. By James W. Camp- 


bell and Richard J. Travis May 
Past Progress and Present Trends in the Art of Power 
Generation, Century of Engineering. By A. C. Mon- 
teith and A. A. Johnson. . : Oct. 
Performance of Free-Piston Gas Generators, ASME 
Spring Meeting. By J. J. MeMullen and Warren 


Payne... May 
Piacenza Station of the Societa Edison. By Dott. Ing. 


Franco Castelli Sept. 
Power Activity in 1952 Jan. 
Power and Steam Generation at Chillicothe Division of 

The Mead Corporation. By Walter H. Hall Jan. 


Power Expansion at Nekoosa-Edwards Paper Co. By 
Frank H. Coldwell. : : Feb. 
Preheating Combustion Air by Extracted Steam. By 
S. Bente Jan, 
Preparing Steam Generating Unit for Service at O. H. 
Hutchings Station. By R. E. Novak... 
Present-Day Thoughts on the Application of Single- 
Retort Underfeed Stokers, ASME Annual denpceiec: 
By D. J. Mosshart...... Dec. 
Present Status of Supere harged C ooling, Amer rican Power 


June 


Conference. By W. L. Ringland and L. T. Rosen- 

ee Apr. 
Pressure Operation, AS ME ‘Fall Meeting. By G. W. 

Bice and W. M. Y eknik Oct. 


Prevention of Metal Losses in the W et Steam Areas of 
Steam Turbines, American Power Conference. By 
F. L. Archibald, J. W. Purssell, Jr., and F.G. Straub. . Apr. 


76 


PAGE 


1952 64 
1953 40 
1952 51 
1952 53 
1953 57 
1952 57 
1952 47 
1952 56 


1953 47 


1953 52 
1952 46 
1953 50 
1952 67 
1952 56 


1952 48 
1952 57 
1953 36 


1952 40 
1953 54 
1952 57 
1952 47 
1953 52 
1952 39 
19538 57 


1952 5 
1952 5 


1952 39 


1952 32 


1953 40 


1953 
1953 


=150 


or 


1953 55 
1952 64 


1952 46 


1953 56 


1952 41 


1953 54 


1952 36 
1953 43 


1953 36 
1953 49 
1953 57 


1953 45 


1952 58 


1953 49 


1952 45 


19538 51 





Process for Utilizing Western Lignite 
Progress and Future Trends in Electric 
Century of Engineering. By 8. 


May 
Transmission, 
B. Cary, I. W. Gross 


and C, F. Wagner. . Oct. 
Pumps for Handling Liquid Metals, ASME Annual 
Meeting. By Philip M. Clark and J. F. Cage, Jr. Dec. 


Quick Starting of Large High-Pressure, High-Tempera- 


ture Boilers, ASME Annual Meeting. By J. C. Falk- 

ner Dec. 
Quick ns of Turbines, ASME Annual Meeting. 

By C. Elston. : Dee. 
Reading yao sae oe Its Power Plant. By B. R. 

Wheelock, Jr.. Nov. 


Relation of Spreaker Stokers to Air Pollution. 
O. Funk 
Removal of Oil from Condensate by 


By Max 
July 


Diatomite F 74 


tion, Thirteenth Annual Water Conference. By G. R. 
Bell Nov. 
Residual Fuel Oil Ash Corrosion, ASME Annual Meet- 
ing. By B. O. Buckland, C. M. Gardiner and D. G. 
Sanders Dec. 
Residual Fuel Oils in Gas Turbines, ASWE Annual 
Meeting. By Philip Draper Dec. 
Prime Mover Advances Feature ASME Spring Meet- 
ing—Free-Piston Gas Generators, Centripetal Turbines, 
Chemical Cleaning in Central Stations, Oxygen Solu- 
bility, Overfire Air, Mill Drying of Coal, Spreade 
Stoker Dust Emission, Estimating Smoke De nsity and 
Burning Pulverized Cinders May 
Residual Fuel Oils in Gas Turbines, ASME Annual 
Meeting. By Philip Draper Dec. 
Resistance of Cast Fe-Cr-Ni Alloys to Corrosion in 
Oxidizing and Reducing Flue-Gas Atmospheres, 
ASME Annual Meeting. By J. H. Jackson, C. J. 
Slunder, O. H. Harder and J. T. Gow Dee. 
Series Dust-Collector Installations on Large Pulverized 
Coal Boilers. By L. W. Cadwallader Aug. 
Smokescope, The—An Instrument for Estimating the 
Density of Smoke in Stack Effluent, ASME Spring 
Meeting. By John P. Strange May 
Solubility of Oxygen in Water, The, ASME Spring 
Meeting. By L. M. Zoss,S. Suciu and W. L. Sibbitt. . May 
Some Practical Aspects of Combustion in the Gas Tur- 
bine, American Power Conference. By Herbert R. 
Hazard Apr. 
Some Theoretical Aspects of Centripetal Turbines, 
ASME Spring Meeting. By Richard L. Robinson May 
South Texas Outdoor Power Stations, ASWE Fall 
Meeting. By Harry G. Hiebeler Oct. 
Steam and Electric Power—Its Past and Future. By 
Theodore Baumeister Dec. 
Steam Plant Cuts Unit Cost Over Diesel Operation at 
Menasha, By P. E, Widsteen June 
Steel Works Power Plants, ASME Fall Meeting. By 
Robert W. Worley and Harold J. Bentson Oct. 
Study of Reducing Solutions at Steam Boiler Tempera- 
tures, A. By Harry D. Ongman Feb. 
Sulfur Trioxide in Flue Gases. By 8. Juhasz June 
ey Tube Temperature Measurements. By 
": Jenkins, Jr. Apr. 


Pi ole = Tubing M aterials for e Temperatures, 
ASME Annual Meeting. By C. J. Slunder, A. M. 
Hall and J. H. Jackson Dec. 
Thermal Shock and Other Comparison Tests of Aus- 
tenitic and Ferritic Steels for Main Steam Piping, 


ASME Annual Meeting. By W. C. Stewart and 
W. G. Schreitz. «mee. 
Thirteenth Annual Water Conference Nov. 


3,000,000 Kw ag a ik xperience with Modern Re- 


heat. By Otto de Lorenzi May 
Topographical Influences on Dispersal of Stack Gases. 

By Gordon H. Strom and James Halitsky June 
Training Power Plant Personnel, A Sy ~~ ee ASME 

Semi-Annual Meeting: F. . Nicoson, J. D. William- 

son, Albert H. Beiler, John E. Geue, D. I’. Steinke 

and Vern L. Stone. «. ouly 
Trends in Combustion and Steam Temperature ¢ ‘ontrol, 

American Power Conference. By P.S. Dickey Apr. 


Tubular i Heater Problems, ASME Annual Meeting. 

By E. F. Rothemich and G. Parmakian Dec. 
Turbulent Suspension Burning. By Otto de Lorenzi. . Feb. 
Units for Joppa eer ee 
Use of Pellets for Slag Removal, ASME Annual Meet- 

ing. By W. F. Cantieri oy 2 ERs 
Utilization of Low-Grade Coals for Power Generation. 

By Richard C. Corey and James W. Myers....... 
Variation in Furnace Heat-Absorption as Shown by 

Measurement of Temperature of Exposed Side ot 


Furnace Tubes, ASME Annual Meeting. By F. 
Feeley, Jr., and Earle C. Miller. on "Dee. 
Vorticity Heat Transfer in Molten Metals, ASME 
Annual Meeting. By R. A. Kennison..... 5 va RSs 
Wood ea in a ¢ ‘entral Station (City of Eugene, 
Ore.), ASME Annual Meeting. By R. B. Boals, Dale 
Bumatead, dr., and C. J. FWGGON. .. 0c cc ccccccvevcs Dec 
AUTHORS 
Allen, John M.—Burning Pulverized Cinders, ASME 
Spring Meeting May 
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Control 


Andrews, W. L. 


sain Jan. 
Control of Resinous Materials in Low- 


P-essure Boilers, Thirteenth Annual Water Confer- 
ence Nov. 
\pplebaum, S. B.—Expertences with Chloride Anion 
Exchangers for Reducing Alkalinity without Acid, 
Thirteenth Annual Water Conference Nov. 


Applebaum, 8. B., and G. H. Gowdy-——-Conversion of a 
Two-Stage Hot Process Water Softener from Hot Lime- 
Soda Phosphate to Hot Lime Zeolite at Cambridge 


Electric Light Co., ASME ——— re Dec. 
Archibald, F. L., J. W. Purssell, Jr., and F. G. Straub 
Prevention of Metal Losses in 7: Wet Steam Areas of 
Steam Turbines, American Power Conference Apr. 
Aslaksen, E., and 8. Weiner—Dechy Power Plant at Sin- 
Le-Noble, Nord France Dee. 
Atchinson, J. E., and E. Webb—A pplication and 
Performance of Single- R tort Underfeed Stokers, 
ASME Annual Meeting. Dec. 
Austin, Wyle—Industrial Power Plant Operation (Paper 
Vill), American Power Conference Apr. 


Batchelor, J. Inner-Cooled Turbine-Generators, 
\merican Power Conference Apr. 
Baumeister, Theodore, Jr.—Steam and Electric Power 
Its Past and Future Dec 
Beiler, Albert H , F. E. Nicoson, J. D. Williamson, John 
i. Geue, D. F. Steinke and Vern L. Stone—Training 
Power Plant Personnel, A Symposium, ASME Semi- 
Annual Meeting. ... 
Bell, G. R.—-Removal of Oil from Condensate by Diatomite 
Filtration, Thirteenth Annual Water Conference 
Bender, C. R.—Industrial Power Plant Operation 
(Hospital), American Power Conference Apr. 
Bente, S.—Preheating Combustion Air by Extracted 
Steam , Jan. 
Bentson, Harold J., and Robert W. Worley Steel Works 
Power Plants, ASME Fall Meeting Oct. 


July 


Bice, G. W., and W. M. Yeknik—-Pressure Operation, 
ASME Fall Meeting. Oct. 
Birmann, Rudolph—The Elastic-Fluid Centripetal Tur- 
hine for High Specific Outputs, ASME Spring Meet- 
ing May 
Blumberg, H. 8S., and I. Rohrig—Local Carbide Seg- 
egation and A Ba Pa in Welded Joints Mar. 
Boals, R. B., Dale Bumstead, Jr., and C. J. Judson 


Wood Burning in a Central Station (City of Eugene, 

Ore.), ASME Annual Meeting .. Dee. 
Boer, E. J., and C. W. Porterfield——Dust Emissions from 

Small Spreader-Stoker-Fired Boilers, ASME Spring 


Meeting May 


Brooks, R. D., and A. L. Rosenblatt Design and Per- 
formance of Liquid-Metal Heat-Exchangers and Steam 


Generators for Nuclear Power Plants, ASME Annual 
Meeting.......... Dee. 
Brune, C. E., and E. B. Morris—Economices, the Key to 


Evaporation Vs. Demineralization for Makeup in High- 


Pressure Steam Power Plants Apr. 
Buckland, B. O., C. M. Gardiner and D. G. Sanders 

Residual Fuel Oil Ash Corrosion, ASME Annual 

Meeting. : re ‘i Dec. 
Bumstead, Dale, ‘R. B. Boals and C. J. Judson—Wood 

Burning in a Central Station (City of Eugene, Ore.), 

\SME Annual Meeting. Dee. 
Burgess, V. B., and D. N. Purcell——-Demineralizing Ex- 

per lence a ASM EK Fall Meeting . Oct. 
Byrne, Thomas L.—Effects of Temperature on Steam 


Turbine Oil. . 


Cudwallader, L. W.—Series Dust-Collector Installations 


on “~~ Pulverized Coal Boilers Aug. 


Cage, J. R., Jr., and Philip M. Clark—-Pumps for Han- 
dling L — Metals, ASME Annual Meeting 
Calise, V. J., and R. K. Stenard—Experiences with Ap- 
cation of Deaerating Heaters in Feedwater Cycles, 
rhirteenth Annual Water Conference 


Campbell, James W., and Richard J. Travis—-Overfire 


\ir Installation at the Conners Creek Power Plant, 
\SME Spring Meeting. . May 
Campbell, John—Investment Costs—Industrial Power 
’lants, ASME a, Meeting .. Dee. 
Cantieri, W. F. 'se of Pellets for Slag Re moval. ASME 
\nnual a Dec. 


Caraco, I. R., T. M. Morong and EK. J. Lauerman 
Kurene Steam Plant Designed for Southwest Condi- 
unig STURT TR ey d e . Oct. 
Cardwell, P. H.—Chemical Cleaning in Central Stations, 


\SME Spring ome .. May 


Ca S. B., I. W. Gross and Cc ¥. 
l Future Trends in Electric 


Progress 
Century 


Wagner 
Transmission, 


Engineering Oct. 
Cs-ellani, Dr. Claudio—New Italian Power Station 

' »verates at 1850 Psig... July 
Ca-ielli, Dott. Ing. Franeo—Piacenza Station of the 

wteta Edison Sept. 


Cheney, F. ¢ *, and T. A. Fearnside—Industrial Power 


_/ ant Construction Costs Jan. 
Ci. or, Walker L., Louis C. McCabe, W. L. Davidsorr, 
ilter H. Zinn and O. M. Ruebhausen— Nuclear 

ver Symposium, American Power Conference Apr. 
( <, Philip M., and J. F. Cage, Jr.—Pumps for Han- 

_( ‘ng Liquid Metals, ASME Annual Meeting Dec. 

Co an, Leo J.—Operating Spreader Stokers Oct. 
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Coldwell, F. H.—-Power Expansion at Nekoosa-Edwards 


Paper Co. Feb. 
Condict, E. C.—The Minimum Continuous Safe Flow of 
Centrifugal Pumps Aug. 
Corey, R. C., and James W. Myers—Furnace-Heat Ab- 
sorption Efficiency as Shown by Enthalpy of Gases 
Leaving the Furnace, ASME Annual Meeting Dec. 
Utilization of Low-Grade Coals for Power Generation. . Sept. 
Crossley, H. E.—-Erternal Boiler Tube Deposits Oct. 
Davidson, W. L., Louis C. MeCabe, Walter H. Zinn, 
Walker L. Cisler and O. M. Ruebhausen— Nuclear 
Power Symposium, American Power Conference Apr. 
de Lorenzi, Otto—Influence of Low-Quality Coal on 
Pulverized-F uel-Fired Units Nov. 
3,000,000 Kw Operating Experience with Modern Re- 
heat May 
Turbulent Suspension Burning Feb. 
de Luecia, E. Robert—Are Federal Power Practices 
Sound National Policy?, American Power Confer- 
ence Apr. 
Dickey, P. 8.—Trends in Combustion and Steam Tem- 
perature Control, American Power Conference Apr. 


Dolezal, Dr. 
Heat.. 

Douglass, D., A. M. Hall and J. H. Jackson-——Corrosion 
of Mercury Boiler Tubes During Combustion of a Heavy 
Residual Oil, ASME Annual Meeting 

Drake, W. V., and R. A. Mycoff—Milesburg Power 


Richard—Improved Utilization of Waste 


Station, ASME Semi-Annual Meeting July 
Draper, Philip—Residual Fuel Oils in Gas Turbines 
ASME Annual Meeting Dee. 
Elston, C. W.—Quick Starting of Turbines, ASME 
Annual Meeting. ... Dee. 
Erythropel, H.—-New Steam Table Up to 700 C Mar. 
Exley, L. M.—Experience with Furnace Television Nov. 
Falkner, J. C.—Quick Starting of Large High-Pressure, 
High-Temperature Boilers, ASME Annual Meeting Dec. 


Fearnside, T. A., and F. C. Cheney—Industrial Power 
Plant Construction Costs 

Feeley, F. G., Jr.—Industrial Power Construction Costs, 
ASME Annual Meeting. 

Feeley, F. G., Jr., and Earle C. Miller 
Furnace Heat-Absorption as Shown by 
of Temperature of Exposed Side of Furnace 
ASME Annual Meeting 

Feeney, V. J.--Greenwich Steam Generating Station of 
Atlantic City Electric Co. 

Fong, James T.—Optimum Design for Surface Conden- 
sers, ASME Fall Meeting 

Forgeur, Baron A.—The Fernand Courtoy Power Station 
at Awirs, Liege 

Funk, Max O.—-Relation of Spreader Stokers to Air Pollu- 
tion 

Gardiner, M.., Buckland and D. G. 
Wentducl F ‘uel on aah Corrosion, 
Meeting 

Geue, John E., F. E. Nicoson, J. D. Williamson, Albert 
H. Beiler, D. F. Steinke and Vern L. Stone— Training 
Power Plant Personnel, A Symposium, ASME Semi- 
Annual Meeting 

Gow, J. T., J. H. Jackson, C. J. Slunder and O. H. 
Harder Resistance of Cast Fe-Cr-Ni Alloys to Corro- 
ston in Oxidizing and Reducing Flue-Gas Atmospheres, 
ASME Annual Meeting 

Gowdy, G. H., and 8. B. Applebaum—Conversion of a 
Two-Stage Hot Process Water Softener from Hot Lime- 
Soda Phosphate to Hot Lime Zeolite at Cambridge 
Electric Light Co., ASME Annual Meeting 

Gran, Sal—Industrial Power Plant Operation 
Institution), American Power Conference 

Greacen, Walter III—Breaker Bars for Traveling Grate 


Stokers 
Gross, I. W., S. B. Cary and C. F. Wagner 
Trends of Electric Transmission, 


Variation in 
Measurement 
Tubes, 


Sanders 


ASME Annual 


(Penal 


Progress 

and Future Century 
of Engineering 

Guillory, H. J.—Experience 
Power Conference 

Hahn, Gordon R.—Instrumentation for Detection of Stack 
ees 

Halitsky, James, and Gordon H. Strom 
Influence s on Dispersal of Stack Gases. . 

Hall, A. M., D. Douglass and J. H. Jackson—Corrosion 
of Mercury Boiler Tubes During Combustion of a Heavy 
Residual Oil, ASME Annual Meeting : 

Hall, A. M., C. J. Slunder and J. H. Jac ‘kson- Super- 
heater Tubing Materials for High Temperatures, ASME 
Annual Meeting. . 

Hall, Walter H.—Power and Steam Generation at Chilli- 
cothe Division of The Mead Corporation. . 

Hammond, William, and Hilmer Karlsson—Air Pre- 
heater Design as Affected by Fuel Characteristics, ASME 
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tion of Atlantic City Electric Co. By V. J. Feeney Apr. 

Kearny Generating Station, Public Service E lectric & 
Gas Co. 
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By Otto de Lorenzi Nov. 
Process for U tilizing Western Lignite May 


M. Exley. . Nov. 
Ww. 


J. Calise and R. K. Stenard Nov. 


Schierland Aug. 


New Kearny Station in Service May 
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1953 


1953 


Kyrene Steam Plant, Salt River Power District. Ayrene 
Steam Plant Designed for Southwest Conditions. By 
T. M. Morong, I. R. Caraco and E. J. Lauerman Oct. 
Milesburg Power Station, West Penn Power Company. 
Milesburg Power Station, ASME Semi-Annual Meet- 
ing. By W. V. Drake and R. A. Mycoff July 
Nekoosa-Edwards Paper Co. Power Expansion at 
Nekoosa-Edwards Paper Co. By Frank H. Coldwell. . Feb. 
Piacenza Station, Societa Edison. Piacenza Station of 
the Societa Edison. By Dott. Ing. Franco Castelli. . Sept. 
teading Company, Reading, Pennsylvania. Reading 
Modernizes Its Power Plant. By B. R. Wheelock, 
Jr... 6 Naa Nov. 
Tavazzano Station, Societa Termo Elettrica Italiana 
(STEI). New Italian Power Station Operates at 1850 
Psig. By Dr. Claudio Castellani July 
Villanova College, Villanova, Pennsylvania. Modern 
Steam Plant at Villanova College Sept. 


Instruments 


Development of Improvements in Boiler Water Level 
Gages. By Frank Ptacek Oct. 


Lubrication 


kiffects of Temperature on Steam Turbine Oil, 
Thomas L. Byrne 


Materials 


Creep in Steels for Steam Power Plants. By A. M. 
Sage Apr. 
Materials Situation, The, American Power Conference. 


By J. Ff. Moore Apr. 


Nuclear Energy 


Design and Performance of Liquid-Metal Heat-Ex- 
changers and Steam Generators for Nuclear Power 
Plants. ASME Annual Meeting. By R. D. Brooks 
and A. L. Rosenblatt Dee, 

Sngine-ering and Technieal Problems of Atomic Power. 

By Walter H. Zinn June 
ixpert Sees Economic Atomic Power 10 to 15 Years 
Off May 

Industrial Applications of Nuclear Energy, ASME Fall 
Meeting. By Alfonso Tammaro. Oct. 

Liquid Metal as a Heat Transfer Medium, ASWE 
Annual Meeting. By Thomas Trocki and D. B. 
Nelson Dee. 

Metals and Metal Processing in the Atomie Energy 
Field. By Alan U. Seybolt July 

Nuclear Power Synposium, American Power Conference: 
Louis CC. MeCabe, W. L. Davidson, Walter H. Zinn, 
Walker L. Cisler and O. M. Ruebhausen Apr. 


Oil Firing 


Additives to Fuel Oil, Part I, 
By J. B. Mellroy and E. 

Additives to Fuel Oil, Part IT, 
By R. Lee 

Residual Fuel Oil Ash Corrosion, ASME Annual Meet- 
ing. By B. O. Buckland, C. M. Gardiner and D. G, 
Sanders Dec. 

Use of Residual Fuel Oils in Gas Turbines, ASWE 
Annual Meeting. By Philip Draper Dee. 


ASME Annual Meeting. 
J. Holler, J Jr. 
ASME Annual Meeting. 


Operation 


Preparing Steam Generating Unit for Service at O. H. 
Hutchings Station. By R. E. Novak June 1953 

Steam Plant Cuts Unit Cost over Diesel Operation at 
Menasha. By P. EF. Widsteen.. . é, June 1953 


Outdoor Power Plants 

South Texas Outdoor Power Stations, ASWE Fall 
Meeting. By Harry G. Hiebeler Oct. 

Piping 


Local Carbide Segregation and Decarburization in 
Welded Joints. By H.S. Blumberg and I. A. Rohrig. .Mar. 1953 


Power Statistics 


Steam and Electric Power—Its Past and Future. By 
Theodore Baumeister a are ears w.eeee.- Oct. 1952 41 
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Pulverized Fuel 


Veeting. 
May 


Burning Pulverized Cinders, ASME Spring 
By John M. Allen 
Mil! Drying in Pulverizing High-Moisture Coals, ASME 


Spring Meeting. By Wayne C. Rogers May 
Pumps 
Minimum Continuous Safe Flow of Centrifugal Pumps 

By E. C. Condiect Aug. 


Pumps for Handling Liquid Metals, ASME Annual 


Veeting. By Philip M. Clark and J. F. Cage, Jr Dee. 
Reheat 
3,000,000 Kw Operating Experience with Modern Ke- 
heat. By Otto de Lorenzi May 
Slag 
Additives to Fuel Oil, Part 1, ASME Annual Meeting. 
By J. B. Mellroy and EF. J. Holler, Jr. Dee. 
Additives to Fuel Oil, Part Il, ASME Annual Meeting. 
By R. Lee Dee. 
Use of Pellets for Slag Removal, ASME Annual Meet- 
ing. By W.F. Cantieri. Dee 
Steam 
Effect of Operating Pressure on Carbon Dioxide Content 
of Steam, Thirteenth Annual Water Conference By 
J. J. Maguire and R. Fk. Winston Nov 
New Steam Table Up to 700 C. By Dip. Ing. H. Ery- 
thropel Mar 
Steam Turbine-Generators 
Cross-¢ ‘ompound Designs, American Power Conference 
By Charles D. Wilson Apr 
Design and Application of Large Steam Turbines, 
American Power Conference. By Carl Sehabtach, 
C. E. Kilbourne and J. B. MeClure \pr 
Development of the 3600-rpm Turbine, American Powe 
Conference. By H R. Reese Apr 
Elastic-Fluid Centripetal Turbine for High Specific 
Outputs, ASME Spring Meeting. By Rudolph Bir- 
mann May 
Inner-Cooled Turbine-Generators, Americar Powe) 
Conference. By J. W. Batchelor \pr 
Present Status of Supercharged Cooling, imerican 
Power Conference By W. L. Ringland and L. T 


Rosenberg \pr 
Prevention of Metal Losses in the Wet Steam Areas of 
Steam Turbines, American Power Conference By 
lh. L. Archibald, J. W. Purssell, Jr., and F. G. Straub 
Quick Starting of Large High-Pressure, High-Tempera- 

ture Boilers, ASME Annual Meeting. By J.C. Falk- 
ner Dee 
Quick Starting of Turbines, ASME Annual Meeting 


Apr. 


By C. W. Elston Dee 
Some Theoretical Aspects of Centripetal Turbines, 
ISME Spring Meeting. By Richard L. Robinson May 
Stokers 
Application and Performance of Single-Retort, Under- 
feed Stokers, ASME Annual Meeting. By E. ¢ 
Webb and J. Kk. Atehinson Dec 
Breaker Bars for Traveling Grate Stokers. By Walter 
(ireacen III Nov 
Dust Emissions from Small Spreader-Stoker-Fired 
Boilers, ASME Spring Meeting. By FE. J. Boer and 
‘ W. Porterfield May 
Operating Spreader Stokers. By Leo J. Cohan Oct 
Present-Day Thoughts on the Application of Single- 
etort, Underfeed Stokers, ASME Annual Meeting 
itv D. J. Mosshart Dec 
Relation of Spreader Stokers to Air Pollution. By Max 
_ oO. Punk July 
Tu bulent Suspension Burning. By Otto de Lorenzi. . Feb 


Su verheaters 


theater Tube Temperature Measurements. By 
W. Jenkins, Jr. Apr 
‘theater Tubing Materials for High Temperatures, 


SME Annual Meeting. By C. J. Slunder, A. M 

ill and J. H. Jackson Hee 
Sy xthetic Fuels 
\d ances in Synthetic Fuels Technology. Feb. 
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Television 
Experience with Furnace Television. By L. M. Exley. . Nov 
Waste Heat 
Improved Utilization of Waste Heat. By Dr. Richard 
Dolezal Sept. 
Water Conditioning 
Acid Regeneration of Cation Exchangers, American 
Power Conference. By F. K. Lindsay Apr. 
Application of Metallic Phosphates to Cooling Water 
Treatment, Thirteenth Annual Water Conference. 
By William J. Stone Nov. 
Condensate Contamination, ASME Annual Meeting 
By J. D. Ristroph and E. B. Powell Dee. 
Control of Resinous Materials in Low-Pressure Boilers, 
Thirteenth Annual Water Conference. By W. L. An- 
drews Nov. 


‘onversion of a Two-Stage Hot Process Water Softener 
from Hot Lime-Soda Phosphate to Hot Lime Zeolite 
at Cambridge Electric Light Co., ASME Annual 
Meeting. By G. H. Gowdy and 8. B. Applebaum 

Deionization Vs. Evaporation of Hard Water Supplies 

for Boiler Makeup, Thirteenth Annual Water Confer- 


Dee. 


ence. By T. C. Hoppe and R. A. Russell Nov. 
Demineralizing Experience, ASME Fall Meeting. By 
V. B. Burgess and D. N. Pureell Oct. 


Economics, the Key to Evaporation Vs. Demineraliza- 
tion for Makeup in High-Pressure Steam Power 
Plants, American Power Conference. By E. B. Morris 


and C, E. Brune Apr. 
kxperience with Amines, American Power Conference. 

By H. J. Guillory Apr. 
I:xperiences with Application of Deaerating Heaters in 

Feedwater Cycles, Thirteenth Annual Water Confer- 

ence. By V. J. Calise and R. K. Stenard Nov 


‘xperiences with Chloride Anion Exchangers for Re- 
ducing Alkalinity Without Acid, Thirteenth Annual 


Water Conference. By 3S. B. Applebaum Nov 
Feedwater Conditioning by Evaporation, American 

Power Conference By A. M. Impagliazzo Apr 
Removal of Oil from Condensate by Diatomite Filtra- 

tion, Thirteenth Annual Water Conference. By G. R. 

Bell Nov 


Solubility of Oxygen in Water, The, ASME Spring 


Veeting. By L. M. Zoss, 8S. Suciu and W. L. Sibbitt. . May 
Study of Reducing Solutions at Steam Boiler Tempera- 

tures, A. By Harry D. Ongman Feb. 
Thirteenth Annual Water Conference Nov 
Miscellaneous 
AIEEE Winter General Meeting Feb. 
American Power Conference Program Mar. 
ASME Annual Meeting Program Briefed Nov. 
ASME Spring Meeting Program Apr. 
\re Federal Power Practices Sound National Policy?, 

American Power Conference. By E. R. de Luecia Apr. 


Century of Engineering Progress Marked by Chicago 


Meeting Oct. 
Cincinnati Host to ASME Semi-Annual Meeting July 
Classification of Outages of Facilities in Electrie Power 

Systems, A. By Arnold Rich Mar 
Cooling Towers, Panel Discussion, Thirteenth Annual 

Water Conference: J.S. Hill, George Illig, J. F. Wilkes 

and J. K. Rice Nov. 


Design for Extreme Flood Conditions at the Paddy's 
Run Station, ASME Semi-Annual Meeting. By D.C 


Hormell July 
District Heating, Century of Engineering. By A. R 

Mumford Oct 
Engineering Economy in the Electrie Utility Industry 

By K. M. Irwin Sept 


Furnace-Heat Absorption Efficiency as Shown by En- 
thalpy of Gases Leaving the Furnace, ASME Annual 


Veeting. By J. W. Myers and R. C. Corey Dec 
Handling Material for the Walter C. Beckjord Station 

By Raymond F. Schierland Aug. 
Heard at the ASME Annual Meeting Dee. 
High Pressure Hot Water at Air Bases June 


Mechanical Engineers to Participate in Century of 


Engineering Aug. 
Metals and Metal Processing in the Atomic Energy 
Field. By Alan U. Seybolt July 


New Features of Steam Plants on Inland Rivers, ASWE 
Semi-Annual Meeting. By G. V. Williamson 

1953 American Power Conference 

Overfire Air Installation at the Conners Creek Power 
Plant, ASME Spring Meeting. By James W. Camp- 
bell and Richard J. Travis May 

Past Progress and Present Trends in the Art of Power 
Generation, Century of Engineering. By A. C. Mon- 
teith and A. A. Johnson Oct 

Power Activity in 1952 Jan. 


July 
Apr. 
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1952 55 
1952 63 
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PAGE Pace 
Prime Mover Advances Feature ASME Spring Meet- Economies of Natural Gas in Texas. By John R. Stock- 
ing . aig May 1953 5: ton, Richard C. Henshaw, Jr., and Richard W. 
Progress and Future Trends in Electric Transmission, Graves... ; Mar. 1953 
Century of Engineering. By 8. B. Cary, I. W. Gross Elementary Heat Power, Second Edition. By H. L. 
and C. F. Wagner. Oct. 1952 4: Solberg, O. C. Cromer and A. R. Spalding Nov. 1952 
Steam and Electric Power—Its Past and Future. By Elements of Nuclear Reactor Theory, The. By Samuel 
Theodore Baumeister Dec. 1952 4! Glasstone and M. C. Edlund Apr. 1953 
Thermal Shock and Other Comparison Tests of Austen- Engineers as Writers. By W. J. Miller and L. E. A. 
itic and Ferritic Steels for Main Steam Piping, ASME Saidla.. June 1953 
Annual Meeting. By W. C. Stewart and W. G. Fuels and Combustion. By M. L. Smith and K. W. 
Schreitz Dec. ie Stinson Dec. 1952 
Training Power Plant Personnel, A Symposium, ASME Gas Turbine Power. By G. M. Dusinberre Dec. 1952 
Semi-Annual Meeting: F. E. Nicoson, J. D. William- Handbook of Engineering Fundamentals. Edited by 
son, Albert H. Beiler, John E. Geue, D. F. Steinke and O. W. Eshbach. . : Aug. 1952 
Vern L. Stone July : Heat Transfer Phenomena. By R. C. L. Bosworth Mar. 1953 
Variation in Furnace Heat Absorption as Shown by Interchangeability of Oil Gas and Natural Gas. By 
Measurement of Temperature of Exposed Side of D. L. Nicol, R. A. Brown and H. R. Linden Nov. 1952 
Furnace Tubes, ASME Annual Meeting. By F. G. Les Machines Thermiques. By Paul Chambadal Nov. 1952 
Feeley Jr., and Earle C. Miller Dec. 57 Methods of Analysis of Fuels and Oils. By J. R. Camp- 
bell Aug. 1952 
REVIEW OF NEW BOOKS Science of Flames and Furnaces, The. By M. W. 
Thring Dee. 1952 
Advanced Mathematics in Physics and Engineering. Selection of Oils for Carbureted Water Gas (Bulletin 
By Arthur Bronwell Apr. 1953 6 No. 9) and Selection of Oils for High-Btu Oil Gas 
Air Pollution. Proceedings of the U. S. Technical Con- (Bulletin No. 12). Published by the Institute of Gas 
ference on Air Pollution Dec. 1952 ; Technology Aug. 1952 
All-Purpose Diesels. By J. M. Robson Dec. 1952 Y Specifications for Steel Piping. Published by The 
American Electricians’ Handbook. By Terrell Croft June 1952. 6: American Society for Testing Materials Apr. 1952 
American Pipe Lines. By George 8. Wolbert, Jr. Nov. 1952 6 Steam Power Plants. By A. H. Zerban and E. P. Nye. . Aug. 1952 
Atmospheric Pollution—Its Origins and Preventions. Steam Power Stations, Fourth Edition. By Gustav A. 
By A. R. Meetham Apr. 1953 67 Gaffert . Nov. 1952 
Atomic Power. By Walter Isard and Vincent Whit- Surface Condenser Standards. Published by The Heat 
ney... June 1953 6: Exchange Institute Apr. 1953 
Basic Mechanics of Fluids. By Hunter Ronse and Technical Calculations in Heat Engineering. By James 
J. W. Howe June 1953 H. Potter Nov. 1952 
Coal Manual for Industry. By A. Wyn Williams Apr. 1953 Technique of Clear Writing. By Robert Gunning Aug. 1952 
Code for Protection Against Lightning. Published by Thermodynamic Properties of Nitrogen. Published by 
the National Bureau of Standards Mar. 1953 67 the Institute of Gas Technology Mar. 1953 
Combustion Handbook. Published by the North Ameri- Thermodynamics in an Engineering Curriculum. By 
can Mfg. Co. Aug. 1952 5 Myron Tribus Aug. 1952 











SERVICE TO INDUSTRY 


Realizing the need for correlation of good engineering with 
standardized design of equipment at a reasonable unit cost 
for capital investment, the Fairmont Coal Bureau has col- 
laborated with a prominent firm of consulting engineers in 
the development of a typical design and layout for a small 
coal-fired industrial steam plant. This plant comprises two 
35,000-pounds-steam-per-hour units (providing for a future 
third unit), completely engineered for efficient coal burning 
with minimum labor requirements. 








The object of this program is to provide a typical layout 
as a guide for consulting engineers which may well prove to 
be the vehicle that will serve to make these small plant proj- 
ects attractive to the consultant. It is a means of discourag- 
ing too much specialized design to suit individual whims. 

Stone Plant ‘Ten sn0ed oe hou Balers _ This typical layout is freely available to all consulting en- 
gineers and equipment manufacturers interested in steam 
plant design. 


If you are interested, please write to the Fairmont Coal 
Bureau on your company letter-head. 


FAIRMONT COAL BUREAU 


Chanin Building 122 E. 42nd Street, New York, 17, N. Y. 
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